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Introduction

The management gu1d911nes are divided into ‘three parts.
Part I contain§ a number of :questions: which site staff ought
to try to answer when establishing or while operating a
computer-based education (CB¥) site. Fach questign is.-
fcllowed by a brief comméntary. Part II contains sugges-
tions for selecting and tfaining the-staff of a site. In

-order- to keep the commentary to .the questions in part I

brief, detailed d1scuss10ns of some topics have been placed
in; part III of these ‘guidelines; -Part TI11 also contains
recommendations and~sugges§19ns about tepigs,nqt introduced-
fﬁ;pahts J and- II. For sdéeinctﬁess, some terminoiqu common
to CBE is used without previously defining thé terms.

" The author suggéests that a)l administrative staff
responsible for the (proposed) Site read those sections of
the guidelines which are relevant to their situation, return
to part I to answer the questions for their project or
organiiétioﬁ, then compare their answers to those of cther
administrators. The commentary following most of the
questions should help in formulating dexisions.

A critical incident study was completed as a prerequi-
site for preparing these guidelines (Steinberg; 1977).
References to the individual cases ‘in that study are given
in pointed brackets, "<X>", e

The questions in the following section are arranged
roughly from general to specific. As can be‘seeh from the
table of contents; the second half of baft~I relates. only to-
Sites wishing to usejthe—PLATO system as an instructional -+

‘medium.
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In order to provide specific det;iled advice and
examples, this document frequently refers to features and
sitiations found on the PLATO IV system (Lyman, 1977, Wood
1975). Nevertheless, most of the suggestions.provided apply
equally well to other--CBE systems which: offer the author 2
great flexibility in designing courseware.

The staff members of the Military Training. Centers (MTC)
Group and the PLATO qucational Evaluyation and Research -(PEER) -
Group, contributors to these guidelines, have gained much of

DI e S 4

. thelr experlence through working with CBE developments S

N

ot

~w1th1n the military. In addition, the staff ‘havé- all

had expérience with ¢ivilian, academic, or industrial CBE
implementations. In..general, we have found cla551flcat10n
in terms of site objectives, cognitive level taught, etec.
'more;usefui than classificatiog~6§7%ilitary and non-
military. Therefore, situations specific to military users
are notéd throughout the guidelines rather than in a

- [ ’
‘separate section.

,1
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To what agencies, ofiffices, and organizations does the
CBE group report? What objectives do these people.--
have for CBE?

X

) This is a very important consideration for the future
of a:site, additional funding, etc. One cannot simply read
the chérge or charter given fo the CBE staﬂfranq assume the
goals stated there are complete or accurate.. In fact, they
nave often been found to ‘be unrealistic or hastily~written-.
For example, one reason for implementing CBE may be to: gain
recognition and enhanced public relations. Although this.
goal wculd mecessitate high public visibility, the o
"official" objectives -might refer only to educational uses 7
: andfbuhposes. )
In-many cases it is imperative as a first step to bring .
thé organizational expectations for CBE into line with
reelity, gently, so that no-one loses interest or respect
for the abilities and opportunities of the CBE system.

_To what extent do the various administrators and
" agencies supervising the sSite agree on the objectives?

Disaéreements on philosophies of education, orientation
towards operational training vs. research, etc. have sSeriously
o hampered efforts at several sites (Himwich, 1977). Do not

opt for a middle-of-the-road position just to satisfy people--
it is often untenable. For exampl%gﬂﬁhe‘ﬁOperational . "3
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tezching vs. research" issue is basic and cannot be resolved
simply by allocating manpower:within 3 §iﬂglg project (e.g.,
‘two staff rmembers for researtch, four staff members for
instruction). The divide-and-appease strategy may work when
se&eral projects are available, but the constraints of

research are nearly always in -opposition to those for
teachiﬁg.

Lastly, don't assume that becausé you have assembled
everyone in a roon, gotten their corsensus, and even signed
documents to that effect, that your jor .is: now over. While
such a step is important, it is generally taken'eariy in a
‘site's history, before, impréssions have developed. It it*-§.
necéessary to keep. in touch with everyone (especially non-
projeét staff) to maintain their support and cooperation. *

—— Does the implementation of CRE at thé site Satisfy a
single pu?ﬁose}(i.e., the fuifillment of a project
cbmmiiment) or multiple purposes (i.e., general sup-
port of its parent organization)?

Thesé guidelines: distinguish between single purpose and
multiple purpose sites and phe suggestions appropriate to
each at several points later in the text. Typicelly a
single-ﬁﬁrpqse or direct-support site has. a definite,
limited staff engaged in fulfilling a nésearch or develop-
ment contract of a fixed length 2nd for 2 limited audience.
In contrast, a2 general-support site exists as a learning
resource. It =must attract authcrs tc write lessons, but can
seldom pay them or exert much cortrol over their psroduct or ?

process. This typé of site acts as a utility, distributing

resources and services to a roughly-defined group of users.

. -
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tiow, let. us consider the atn'svWers to the question.
Direct-support oniy. In this case the ijective§ and:

B A A

managemenrt are relatively straightforward. CRE -users hg&e

only h:§ing&e objective and the site has only one way_it can |
succeed. FoF example, a course director given two years, -
a staff of four and ten ‘terminals to seé if CBE could be cost- -

effectiVe in an inventory control course would set up -a

direct-support site.
’ General=support only. A CBE site organized to :provide f

genéral support tc many small projects and to a dive ‘se set )
of users and purposes is termed: a general-support site. For 7%
example, a department or school which has 20 terminals -and -
hires some trainers, consultants, and classroom proctors so |
that its instructors can try out CRE and use it in their o 7 ¢

4

classes would set up a Site of 'this kind. |

At -a general-support site, it imperative to establish R
and examine the 6bject§ves of the sité carefully: CBE . - }
) termingls have Sdmetimés become a solution in search of a {
problem. ‘Converting general ideas aboiit possible Beneffts

~ - ?

of CRF into a half-dozen or fewer specific objectives for a o
site is an ébpropriate way to start. ‘Reyiewing these
objectives every three or six months can help- channeal CBE T
resources into the most promising developments. _

‘Poth. If the answer is "both," relative priarfties must
bé established early to avoid conflicts. General-support - %
taskS»canveasily_fallAtQ the project staff, excessively biir- .
Ad@ning them with unanticipated and unwanted jobs.




Objectives for a Geéneral-support Site

*

R RN RN RRNEE AR RN RN RN RSN SR RRN RN RN RN RRNRRRRRR

..-X o Manadgers of direct-<support sites may wish to read, but. *

* ot answer, the questions beélow: : *
R EEEREEEREEREKERE RN R AN AR R RS RN R AR R R RNRR RSN RRRRERR RN RR NN

s "Some people will tear the Kéyset out of your hands to get—
. - to usé CBE. They can see its potential and how they ¢an

use it. They are willing to spend the time to learn what
they need to do to apply CBE in their work. Other pecple
are busy,; cautious, and skeptical. They hZV§ séen 'too many
educational innovations come and .go. 0ften after two to

: four years they will accept and emb}éée CBE--after they have
H seen materials in their field teach their students, for

; example. Short-term projects and drnovations are trouble-
.Someé-.company. Deqp—pooted'commitment develops slowly.

What are .criteria for apportioning terminals, stafff
time, etec. ‘between types of users, e.g., instructors
vs. students, research vs. instruction, organizational
use vs. priQate use (income tax, games)., and grouns
within one user type: chemistry students vs. biology

» students.

. Kxample situation. An instructor or his department

s
o




reserves time for students tc take lessons assigned for a

class. After a féw weeks, half or fewer of the students are
'dSinéaﬂhg CBE classroom at the resefvletimq. Many have
found?it—mére convenient to work rate’gﬁ night during
‘vilscheduled times,. others can. be presUmednté bemiétting
’theﬁn assignments "slip;" and there may be some dropouts.
problém: thé CBE classroom is reserved, but the terminals
are now under-utilized. ,Who can use the classroom, under
what conditions, and how can scheduled students be
protécted? -
Another*exampre4 The psychoiogymdepantment requests use

of terminals, not for teaching or research, but for access
to ﬁecreationai lessons. They normally .pay "volunteers® and
wish to use CBE games as .a reward for ﬁgrticipation in their
.eXpériments. Can they :use CBE this way or does this create
a double standard? Why can't the history department
'schedule récreational use for their .students and staff?

tiow focused and structured will .the project be? Will
it offer a service to all quai{}ied to -use CBE? Can
students ﬁqﬁ enrolled in a course use the computer?
Can any staff member use it as s/he sees fit or will
only designated staff work towards limited goals use
CRE? Wilk CRE projects require approval?

will on-site programming consultation services be
provided? Can a user expect to have programming done

by a programmer?

C - D D D D D D D D P WD e s D D D D D EP D R . D EP ED ED D Gp s T6 G D ap P ED GPED T SV D GD D Ep DGR AP S p > e e e > -
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If you wish to attract new users, or if you:wcan't
provide much released time for potential authors, the
presence of a friendly programmef may mean the difference
between mcdérate and miniscule lesson development. In fact,
.depénding on the characteristics of the expected lesson
developers, it may be unreasonable to invest only in
hardware and/or computer services without also inciudihg‘
funding for support staff <3B1.U4>." Note:i:-3B1.4 is the number
of a casé from the critical incident 1ist (Steinberg,1977).

What amount of .resources can be eXpehdedftowaqu
. cheap, but--non-objective-fulfilling uses?

- o e e . - - - - - - - - — - - - - - — "~ - - -

A typical 'situation: at a site trying to improve the
training of electronics technicians, thé instructors from
the medical group at the school find there are léssoéns
availablé.wﬁich they would like their students to work
‘through. Other than good will, ‘the medical usage won't help
"the evaluation of the electronic¢s course. What do YQU“db?

Because of the vast courSéwgre available on the PLATO
system, this problem arises frequently. Furthermore, early. = . _
¥n a project, when few locally-written lessons are available,
the terminals are generally .under-utilized, making refusal
difficult. If permission is given to use terminals,
instructors begin to depend on the PLATO lessons and aré
indignant when they can no longer use them because the-time
and terminals are reserved for other lessons and students
<2A3.1>. Acceding to such requests consumes more than
terminal resourcds. Typically disk space for routers,
courses, and comment files is needed. Because the "out-
siders" are unfamiliar with operating the system, additional

-
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time must bé spent setting .ip the routers and teaching them
how to'éﬁfén a.class roster and monitor student progress.
‘Much ‘good: .will is iearned .and often new .and ‘succeéssful

;pfbjects get started from such informal ‘beginnings, but it -
~ also ‘happens that these efforts have drained talent and

resources from a struggling sité. Theé keéy is to identify
,éhgse,serviées:which“cah be provided with the lowest

comsumption of scarce resourées and which will generate
good will in thé most promising ‘places.

Cbijectives for a ‘CRE Project. v T

Py

(The. following quéstions related to: project. goals
should 'be asked of EACH potential senéral-support user.)

- D S e W - D, D - D G S D Gn - D . YD EDan D EnE W - - . -
vvvvvvvvvvvvvvv

'Thé general answer to this qilestion comes in two forms:
"yWe think we can do '"X" bétter if we have: CBE" 6r "We have
\égme probléms which we' think CBE might solve." Both dre
reasonable answers, but the latter surgests some additional
advantages. 1In order to justify the use of CBE in the
~first case, one must find unambigugus measures of "hetter"

:éhd then appraise the value of the improvément. For example,

how much is it worth to increase the final test score of
-commercial pilots from 80% to 90%? Or how much is it worth
to decrease dronouts by 10% and increase course attitudes to
half a standard deviation above the school average? There
ié,the also the problem that if CBE is declared better,
somedne else is implicitly determined to be poorer.

« - The questions aboVe are relevant but have a different

T apeee -

st ht
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perspectivé whenever CRE is' introduced because someone has
idéntified problems: such as unaéceptably low performance o6n
,acfinal‘ﬁéét.pr a high dropout rate related to poor student
attitudes, When CBE is introduced under these conditions,

it is pFobable that other methods have been tried @nd: found

insufficientj hehce any solutién is likely torbe -welcoméd by
alI» ?Urﬁheﬁmbré; the introduétion of GBE terminals is less

Reduced time and costs. Whén .and if accomplished, this

is one of the most ea51ly -justified reasons for 1mplement1ng
CBF. ‘One. of the most difficult tasks in performlng a compar-:
ison of .Gosts..for CRE :and. other :media is. the determination
of the costis: for the alternatlves, The costs for déveloping
and delivering materials. via conventional medié have a
tendency to get "built into the system" .and hence may be
overlooked: For example, photocopying charpges may get moved
from the training budget to the administrative budgét or -
?cgsts ﬂqr‘tranépdrting students ‘to an: instructional centér
may cone from- the travgi budget rather than the training
budget. It ‘is possible, however, that .a given CBE implemen-"
tation may eliminate certain of these costs, 'thus enhancing
its cost-effectiveness. To. become -aware of ‘such areas of
savings, oné must diligently search out all cost items for
the conventidonal instruction. .Saving time (Gand thus money)
often means shortened training and reduced stafff Unless:
the‘timé,and.staff can be used elsewhere, there i§ no real
saving.




CBE costs are also difficiilt to calculate since amortlza-
tlon perlods for courseware developrént and ‘hardware are not

1

‘~§tandarglzed. ‘Furthermore,.when new dévelopment i's occurring
it is difficult to accurately apportion ‘the effort directed

towards maintenance so that a. true "operational" cost can be
determined. If a CBE Site is"@ew,'it is hard: to estimate how

muchrof ‘the initial training and: set-up costs are one-time
~chérges that -should be treated dif:ferently than other -~

,recurrlng costs

Because the measurements of -¢osts and savings—are -

! complicated, a speclalrgffort ‘béginning at the inception of
the project, should be made to géﬁheﬁ,ﬂmecprdg and -analyze

cost ‘data.

Enhanced. student performance. ‘Enhanced. performance

includes broader student skills, highef proficiency levels;

or hlgher cognitive level's. Measuring an improvemént in

,student performance réquires a varld ‘measurement ‘instrument.

In manyfca§es this might be a‘standgrdlzed.test of achieve-

~m¢n£. In others, it might beée a.:ériterion such as the percent-

age ‘of students. passing the bar exam; the proportion being
admitted to a college, medicéal or graduate school, or the

number of .mechanics. or .realtors receiving certification on

their first attempt. "In cases where an accepted "yardstick".
is. not available, a considerable éffort may be required to

geheraEe~and*validate appropriate méasures..
Attitudes and. motlvatlon Improvemenf of attltude and

motivation are often eVpected t~ accompany 1nnovat10n° How=

cyer,\unless poor attitudes and motivation have ‘been observéd
and blamed for othér problems, "happier" students .and staff

"are not necessarily viewed by administrators as an asset

worth increased costs.

Questionnaires and rating forms are the most popular




‘waygfgf.méasucingAattitude,‘But tangible actions are probably
more convincing indicators (e.g., the fraction of students
-taklna another course in the subject, theJnumﬁerwchoo§ing

‘aa career in the field, the attendanée record or the voluntary
dropdut. rate). )

New serv1ces. The OppOrtunity to ‘take advantage of
new: serw1ces not available preV1ously is frequently cited

as a reason to acqu1re CBE service:. FEor example, it may

A AL T kP ol o S 3 i e T T e

fbe impossible to offer realistic 51mulat10ns wlthout a CBE
fa01l;tyr Although this reason is valdd, it usually ‘has
a-more fundamental base ih one of the other reasons cited
‘above, €e.g., to enhance student performance -by providing.
(simulated) éXpériehcé.requiring*h{gﬁér CQQﬁitive skills:
such as analysis, synthesis, and‘deqision;makfhg; e
 PReseargh. PLATO services provideé ‘tremenddus opportun-
ities,for research. - The &vailabhility ofvva§t'$;§g§.@pdg -
quantities of student perfoérmance data allows finely-tuned
educational reSearch to be carried out. The flexibility of
the computer and terminal allows investigations of human
psychology to bé quickly set up, implémented, analyzed and
dismantled. Pather ‘than reworking hardware to adJust timing,
images, or c¢ontrol of the exneriment, the experimenter -can
merely modify programming. The standard terminal ﬁeribherais
are sufficient for many experiments and the terminal's
ability to control othér devices ‘extends its flexibility, By
putting all thé directions on the computer, the éxperimenter
can eliminate subtlé differences in ‘thé directions given to
various groups. Directions can be pregisely controlled over
a long period of timé despite changes in staff, etec.

Genefral Considerations. Many worthwhile .goals cannot

‘be méaaﬁréd immediatelyﬁ(é?gu, ease of updating knowledge,

succéss in hon-classroom situations). Nevertheless, they
should not be eliminated from the list of reasons. for




acquiring CBE services..
- m‘frequehtiy-d?grlookedzpdint is that CBE per se

Acanﬁoi ful fill the'objectives for its implementéiion listed
above. That is, simply -writing and7or using CBE lessons
:jwillwnot,automatiéaliyrimprove attitude,rpétfofhance,
s 7 _ 'reﬁéhtiob, or offer the other advantages available. CBE
: 7 Services of?ér a mediumwthnough’which such advantages may
‘be reéalized--not .a guarantee that they will be simply o
o ‘becausé CBE is being used. If students using CBE lessons
\ have shown higher retention, it is ‘bécause teaching sStrat-
;égiggfﬁﬁich provide high retention have been used. BRecause.
‘many of these strategies require a CRE 'system such as the
_ PLATO system to: handle ‘their complexity, people have erron-
eously attributed the éffects to the System rathér than to

has. led some sites and projects to "write some lessons .and

measure how they are better"--a path primed for failureé.
7&$inée cost;gffedtivgne§§9a1Ways'seems to: be -an issué

of foremost importance, we have prepared .a list of uses

for ‘CBE which are potentially cost-effective. Naturally,

many fadtors determine the actual cost-effectiveness of any

endeavor, but. the uses suggested have shown or suggest a “

vhigﬁeréthanaaverageupggehtial, The list is found in part

. IIT of these guidelines.

- > o - S - - ——— - - - - - - - - - - - - - - - - - - - -
,,,,,,,,,,

This  auestion .cannot be answered until the definition
for cost-effectivéness is broken dowh and clarified. If

the site or project must show cost-effectiveness, must all
parts of it be cost=effective? That is, can some research

1)

29

the effects achievable via the system. This misunderstanding.

§ ke
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agency staff.

for which cost-effectivenéss is calculated.

or service :efforts be carrjied at a loss because of thgié‘
overall benéficial nature? For example, coasider a site
which is nearly "breaking even" and is also supplying free
statistical and computational -service$ tO*depérmmenﬁaI and’
Even if the users of the statistical packages
cannot be made to. pay for.the service, perhaps”the value of

the servicé provided to them can be réckoned :and subtracted

It also may bé practical to™
show: ‘that some groups. or operations are cost=effective,
though not all are.

from the expenses of the site.

A :second- consideration revolves .around-thé time period

If one includes

courseware development costs, the amort.zation period is

1mportant Also one must considér whéether courséware deVelr '
opment costs for CRE lessons should be ‘méasured against

courseware ‘development costs for traditional media., If a

new course has been written to incorporate CBE lessons,
one must measure cost-effectiveness. in terms of—the costs

for replaéiﬁg the CBE materials with éonventlonal instruction.

A third consideration is Whether cost- effectlveness

:must~be~demonstrated/wh;le—thc,termlnals areAunder-utglngd,

For exaiiple, consider a course which saves $100/student for
If thé CBE termirals are in use 1/3 of
the time for that course and cést $20,000/year, one has two

100 students/year.

ways to ¢a1¢ulatevcqstéeffegtiveﬁess. Assuming fewer terminals.

_ cannot service the class, one can;point c:t that costs.

exceed savings by $10,000/year. On thé othér hand, extrap-

olation of the costs -and savings 'to full utilization of 2ll

terminals indicates a savings of $10,000/year.
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7cost-effect1ve computation power or graphlc terminals or

This auestion is discussed @ofe thoroughly. iq'paht I11,

“"Why. Use a CBE System Like PLATO?" That discussion suggests

that. using only a single feature of the PLATO system may not
bé Justified: less. sophisticated devices may provide ‘more

large networks. Use of a system like the  PLATO system is
especially justifiable when several suéh features afé needed
together and/or whén the exact nature- of the task -cannot be
pre-spe01f1ed For ‘example, if one know: the best. way ‘to

teach bookkeeping, .one may be able- te choose- a CBE system

(or other medlum) which just meets the needs of the tralnlng

;and prov1des no- extra capab111t1es

‘This question is important £6r deciding ¢hgfndmberhof
terminals, choosing ‘the staff, und planning the overa¥l
goals for .a: project.

- ome——

Indlrectly 1nstruct10na1 ‘Thi's ‘would 1nclude -experi-
mentlng with hardware and software, ‘using. PLATO notaflles
and communications .network for surveys, etc.; employing.
lessons and packages for graphic, electronic, and :mechanical
design or :statistical routines; or studyinngBE as a computer
science subtopic. These uses require few terminals .and
little coordination; .only a small support staff would be

needed. in most cases.

Instructlonal research A reséarch effort would require

~moderate amounts of lesson de51gn, little effort devoted

toward establishing and operating a classroom, and high
emphasis on collectifig and analyzing data. At Yeast one
person with high: programming proficiency would be réquired..
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Operatiofizl_teaching/traininp. The major emphasis here
would he'towardrefficfént‘produétionrof high quality mater-
ials. A curriculum designer and the lessonadesiﬁners would
~férm an: important part of the staff. Liaison with students
and inshﬁudtor§ requirés appropriate personality charactér-
istics within the staff.
'prqétored lessons and standardized classroom procedures dis-

tinguish this from: other types.of use.

What is the magnitude of the project effort? What is

the total .humber Gf hours of material to be prepared?

What is the total -quantity of human resSources available?

- e e = e - - = - - . = P = P e e = - e - - - - - - . -

—Thésg are i@DOrEEﬁt questions whose answers must be
‘compared to Sée if thée resourcés match the task. In- many
cases project -planners have failed to -calculate the rate
of .production required to 'meet the stated goals. In other
cases »they have developed ‘more materials than the site's:
terminals c¢an deliver. They fsiled--to calculate the ayail-
able términal hours per week ‘and compare that to the class
sizé <2Di.Z, 2D1.3; 204>,
planning calculations and ohtaining estimates. of .expe~ted:

values -are given in part ITL of thése guidelines.

Directions for: appropriate

How important is it that the products (lessons, service
routines, packages) from the project be used at other
‘sites?

- o D D D WD D DTS G T D D GnED EE DA P D D Gp .GV D D GD P D ap TP an SR GD AR ED ED 4D an an e Wn S e - s e . e o -

Although widespread usage is often a good’, objectivé
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ihdidatipn%qf the general Value»df a-series of :dinstructional

o matgnialsrrit is difficult to force., When: the materials are

well-written :and effective, users may flock around without

; encouragement from thé developers. .However, taking~stebs to

£ -guarantee that matérials will gain rapid acceptance in

: several instituti@hshmay be counterproductive. -‘Generaldly,
in 6rder to promote acceptability;, the prOpOSed’couréeware
is planned; outlihed, and critiqued by a comm1ttee of
proposed users. Finding formats and- strateg1es which are
wldely acceptable may resuln in wrlnglng the "life" out of -
the 4instruction. On the otheéer hand, Lgnorlng,commlptee
:?ecqmméndationsumay limit the number of usérs: In summary,

¢r'QideSpreéd use of lessons is a worthwhile goal which miy
sometimes best be pursued indirectly. Efforts to produce
high-quality lessons which are -easy to. usé and which are
.wldely ‘known through seminars, brochures, etc. may be more
effectlve than efforts to create a product acceptable to all
potent1al users and ‘compatible with their ‘ideas.

) A freduéﬂtly-ignored~issue is that a project or site

A:evaluatlon is necessary whether or 'not research questions _

are being answered. Also, the evaluat1on must be planned as
the project is being initiated, not as it nears the end
<uA2,1, 4A2.3>. Below are examples of issues to be negoti-
ated and quéstions 'to be answered during the initiation of a
project or site.
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SITE/PROJECT EVALUATION -

(A site manager reading this section should .substitute
the word "site’ for every occurrence 6f "project",

D W TS D o > T G - - - - - - - - G D e D e Y S e o S - o e Py s O e e - e -
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For the projeet to survive and thriveé, who MUST be
pleased? Who else SHOULD be pleased, if possible?
For -eiich of them, what will constitute a satisfactory
project? '

‘The- general categgries here aré: the level above the
project (§pqnson, supervisor); the project level (colleague,
instructor),; and the lével served :by thé project (client,
student). 'This question might be restated as "What™ are the
current problems of each CBF-related grbup?"‘gnd scrutinizing
those:phob;émsfwh;ch70BE<might aileviate br*exacerbateu

Administrator. In order to fung”Cﬁﬁ, a president or

boardxof directors or sponsdf might have 'to be shown one or
more of the foiidwing indications of '"succeSs™":
 (a) cost savings, '
(b) total dropout/fail rate cut in half at a-cost of
Tess ‘than $500 per student retained,
: (c) overt -evidence of strongracceptahcé by ‘instructors
(CPE-related publications, requests for transfers,
‘CBF. ‘time and/or terminals), probably accompanied by
media coverage,
(d) "remarkable" improvements. in studeﬁfgattitude,
' attendance, enrollment or performarce.
Instructor. Most instructors would be satisfied if

their total workloads were decreased or if their students




—1 Whosé résponsibility is it to seé that project goals -

showed heightened interest. Instructérs would ‘be happier if
;gradlng, test preparation, paperwork, and’ remedial teaching
were reduced, giving them more time for :classwork. They may
fear losing their job to CBE, particularly ihen "cost savings"
are mentiched. Lastly, théy want to feel that they are .an
essential part of the instructional process.
Students. Students. ‘would be pleased to do "some*hlng

different," spéend less time on "busy work,™ and work at

their own raté. Some would Iike to- learn to program and
"bthersvwould=ﬁﬁke to play ramés. They don't want to have to
Téarn- another .skill (using the CBE system)\in order to learn
the cburse material. Unfortunately, some may dislike the
thoroughness and attentivéness which are required in order

vto complete a CBE lesson--they can't sléep in class; "Students
enjoy the ability to make mistakes privately, the 1mmed1ate
feedback supplled—by~ChE, and the fact that they contfol the

" speed of presentation. ‘ :

aré realized?
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f', }’ = - = by har-aie Eal . = -
( Experience hss shown that even when Sites have carefully
cconsidered and chosen objectives early in the project, they 1 - :

‘have sometimes failed to see them met because (&) the objec-

tives are never discussed with and supported by the project

staff, (b) because progress towérds meeting long-term goéTs e
_is‘seldom checked by management, or (c) because responsibility 2 ﬂ
for meeting certain objectives is not assigned to ‘anyone. N

An example of the last problem is that at one site it was. |
génerally agreed that "enlistiﬁg instructor support" for CRE
was critical to the attainment of project success. The ..

LY




executive manager ‘felt that the task would be done by ‘the
.manager, the mandger felt that the the task could best be

_ déne by his -staff, and theé staff felt that liaison was the
manager's role. ‘The ciréular logic was discovered when the:
traditional staff exhibited resistance to viewing or using,'
CBE lessons. Though thé CBE projéct had been. set up to
solve a widely-recognized training problem, the traditional
staff -was unaware of ‘the project's goals. They perceived
the CRE staff as an outside group who thought they could
bring in a.machiné and, withduf~working-wiﬁh the current
teaching staff, do a better job.. '

Does ‘the project have a definite énd or re-evaluation
point? ‘At what points in ‘the projéct are evaluations
of success/failure going to be made?

S S R NS SR Py S NP SRR T ittt Rt T R DLk kbt S

Failure to realize thggyﬁearlx every project .doés ‘have
poteritial endihg points -can be unfoFtunate. Furthérmore, it
~is esséntial to realize that hostrgo/no-andecisiOns will be
made prior to the actual ending date or contract. period.

Thus tﬂereXtra effort needed to pfeparé an: interim report of -
suécesses and achievements may be a- far more effective
investment than effort de?éted toward writing a final report
oncé all the data ‘has been collected <3B5.1>.

";-&:;-6;5-?--béq-?--ﬁ------i-b--ﬁ-?T?--------—-b-’--—?S---
If hardware delivery, courseware production, or student
) usage goals -cannot be completély met, can a reasonable
N evaluation be made?
L4
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Although optimisih is important, it. is only prudent to
‘consider éhd‘prépane'for'bdieﬁtiai problems. In a sense,
‘these guidelines .are a detailing of potential problems for a
site or project; the 'section "Contingengy’Pianning" in part
II1 6f these guidelines lists specifically somé preéedictable
'problemS'and~optiohs. A report edited by Steinberg (1977)
exaﬁihés over 100 incidents in thé evolution .of PLATO projects;
By learning about possible difficulties, a site manager -can
take steps ‘tdo protect and stabilize -a site.

Will the evaluation assess the attainment of a pre-

- - Rk 9 s L = e . = » - - ~ - «;'»A» o 24~
established goal -or involve -a comparison with an
éxisting coursé or program? ’

?hi§~is a ‘basic question that detérmines the éharacter
-of ‘the project :and the évaluation. A -description of the
présvgnd cons for -éach type of evaluation is presented in a
chapter in part III. Briefly, it is éxtrémely difficult
to avoid -comparisons with other teaching média and techniques
even if*the formal evaluation -does not require it.

Because project objectives vary so widely, this section
can provide only suggestions about what might be measured
and a few. warnings about éommbhly-ovérlboked'items. The
suggestions'beiow should be regarded as a "shopping Jlist"
from 'which to select measurés important for the ohjectives

of the project.




Quantity of use

Contact hours (The. PLATO system-automatica11§
records hours/termindl, hours/site, and
‘hours/user, ‘but it doesn't diétidébish
betvween recreational and instructional

-

lessons.)
Mumber of students or users
Numbér of instructional staff involved
Cost ~ :
Production. .(Are ‘training costs included in
. development costs? If so, costs will be
Father High initially. If rot, an appro-
priate amortization rate must be «chosen..)
Delivery (Tf deVelopment is going -on simultaneéously,
it is dlfflcu]t 't6 apportion costs between
these two activities.)
General (%hen considering costs, .add. .overhéad of
- retirement; fringe benefits, space, etc.
As noted elsewhere, the manner of reporting
éosts is. important. 1In one case the costs
o for developing PLATO materials was 4.7 times
‘higher than for -conventional mategials, but
the number of users attracted to the PLATO
‘materials was ‘9 times more. )
Value of new services (Even if no one will directly
pav for using the CBE system to help do. engineerirg
‘homework probiem§,-end-oﬁ;counse«grade averaging,
and statistical processing, the value of those
services‘cantbevestiaated.)
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~ * If the objectives of @ .project or site are instructional,*
3o ® some of the foIidWing measurements may be relevant. *
: g:*g**gégit*:**u_t**,i"*'g*‘*J_t**;*****@;**‘{*ii_tgi**i*é*****g;‘*gf;gg;
: Student performance and attitude ]

; ConsiderZUSing“theSeE scores on standard tests,

- class grades, attitude ratings, pass/fail ratios,
. absenteeism; attendence at voluntary séssions,

: lessoni completion .times, test completion times,
é —~~ errér rates in lessons, use of self-tests and

v voluntary review, extra practice problems dorie,

; retention of training, number who take follow-up

Z courses, number in: curfrent course who énrolled

: based on regommendation by :prior students,

Quantity -of lesson. production

i,“ Hours, on=line avérageés .or replaced: hours .may be

: measured. (A complication: how can routérs, »

o computér-managéd- instruction (CMI) routinés, or
= packages for circuit design, statistics, -etc. be
. B incl¥uded? They have no "completion time.")

; Non-terminal time savings :(reduced homework

} reported by students, reduced test preparation .and
‘ grading reported by staff, etc.) may be recorded.
) Quality of 1lessofis , i
g . At least fivé~diﬁ£érent~méasures-aﬁe~possiblef

usé by .others (number of users;, amount of use);

: colleague opinion (formally or informally asse§sed)
' student opinion (questionnairesL on-line comments,
: -~ the number who take follow-up courses); student

- interaction -data (error rates, proportion and type
: of unanticipated responses, réquests for -lIELP-,
' - fraction of questions answered correctly on first
‘ la e )
| Q oU
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attefipt); and the need for proctoring (number of
studénts one proctor can handle).

et Hote: Many of the suggestéd evaluation variables were <
taken from the October 18, 1972 PLATO Evaluation Note E
éntitled "Someé Evaluation Variables for PLATO Authors," by 4
R. Allen Avner., ’ R
- :
.  EREREAEREERRRRERRERRRRR R RRNN *-!*i RRREERI N RERE KRR R NENR ‘
* If students' performance and -attitude variablés are to *
o *  be examined, the following questions aré relevant. ¥ \
i*****ii**ﬁ****i*i***3}***ii*}ii*i**i*f*igii****g**x*&*&f* f
- What is- the total flow -of students? How many times ’ }
» Wwill classes .start. during the evaluation périod?
e e e e e e e e e e e e e e e N, — e e e e S S e e s i
,—‘ . The flow rate 1s a critical element in. determining the
= structure of any evaluation. It imposes an: upper limit‘on' .
the number of Students who -can be included 'in the evaluation. :
Becduse formative evaluation duriag;iéSSOﬁ>deVeidpment ‘ ;
requires student "guinea pigs™ to test the lessons, the rate ;
at which validated léssons can ‘beé produced is dependent..upon f
the frequency of new classes. ‘Because evaluation plans may 3
also need revision and refinement, courses which frequently T
have new-classes. forming are easier to evaluate. Tor exam- .
ple, -a ohe~-year evaluation period may be sufficient or even
excessive in :a military training situation where classes of
. 10-20. students start every two:wegks; In 2 college or ?
university setting only two or three classes would start ;
during this same perionFand a primary or secondary school

. environment would provide only one opportunity to test the

S . 31 ;
ERIC | »
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students. W6 matter-hOW«many'Studéhts are available, .a one-

-

shot evaluation is extremely .hazardous.

What is. the total Impact on :students in terms- of num-
‘ber -6f hours-on CBE or the total fraction of training
théy Feceive from CBE? Is the impact. significant

éqpugb\tOsprodgqeia measurable effect?

Giving half theé students in a class..a four-hour -CBE
lesson in the: middle -of :a 16-week course is. unlikely to
producé a'measurable difference on. the final test. The
'sensitive and thoroqugh data collection features .available
via CBE make many immédiate measurements of effectiveness
e#sy, but long-term éffécts -of ®mall or moderate amounts of
CBE éxposure may bé difificult to -detect,

In order to percéive a rieasurable effect -on course
varlables (dropout rate, course attitude, etc.) 10% or ‘more
of ‘the course ‘may have to be taught via CBE 1essons. Fortu-
nately, individual chapters, modulés, or 'sections of -a course
((1-2:hours) can be .successfully evaluated if one can examine
uncontaminated: "micro" variables. For example; performance
on. sevéral test items covered by the CBE instruction and
measured immedistely after the instruction or within a week
or sé .may .show an effect'(if there is one). However, it is
less likely that the .same variable measured at the end of
the: semester (when other studying or -sources. of information
are likely to supplement. the student's knowledge) will show
as sharp a -difference between treated and untreatéd groups.
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_motivated ones) know that they will be rated, graded, or

‘Can. you design a .measurée which is fair, but which is

o e e

sufficiently Sensitive and specific so that student,
cdmpensation*gor,good or bad instruction won't wash
out diffeérences?

A ‘test which asks questions related to examples or

problems .given in a CBE lesson is unfair to students. not

learning from €BE.. DBut questions which .are fair can also be
self-taught by -extra study. '

If non=CBE instruction for a topic is térrible, CBE
instruction is éxcéllent, and‘studgnts'(particuiarly highly-

o e 3

selected on the basis of their kgoqudge~about,thé topié¢,

‘their motivation may cause them to compensaté by studying

extra hard: differences between ‘typés of instructién may be
e“r'aﬂsﬁed*o -

Can students and instructors bh& sufficiently controlled
so that studénts in a non-CBE Seétion really get none?

. . N L e e - . B . -
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Hysteria about being denied CRBE training has not reached
the lével which meédical research must deal with, but the
free-flow ¢lassrooms asSociated with coéllege/university
settings, combined with full review privileges may lead to
adulterated samples when highlyemotivafed students feel they
are missing out on something. -<Conversely, -CBE-trained
studéents -who felt CBE training was incomplete have been

‘knownwto:study éhe'ho%es and texts:of students from control
‘groups.
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1f existing stardards are used, the value of the CBE
lessons may not be clear.. Becauseé CBE lessons are likely
to be recently constructed, they may teach fopics which
standardized tests do not cover yet; because they may use
simulations and: induiry teéchniques to teach to a higher
cognitive level than was possible prevfousiy; old forms of
tésts may n.t indicate the greater effectiveness of the
féég’matgrials. ‘

If one creates new tests, how can performance on two
different tests he compzred? The best answer to this
dilémma is to duplicate testing. Continue to use old test
forms for a while to show (hopefully) equally good results
with the CBE materials. Simultaneously develop neéw. -tests,
show. ‘that they ﬁeaéire appnOpriateiknOWIédgé-Qb‘skillé
(i.e.; validate the tests), then measureé 'the performance of
students receiving both: traditional and’ CBE instruetion.
It's a lot of work, but the only way out of the _dilemma.

- D D D s D D D G D D G D e D G S D G G e D D D Gy DGR D D AR D D G D YD D D D D e D ED SR W e S W

If so, and if the tests in -use are valid for the project

objectives, you can save a great deal of time by not devel-
oping new tests.

- - . - - - - - - - - - - " " - - " - - - -
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. If- entrance tests measure bhackpround and aptitude for .
" . . . ‘> < - « N 2o (
learning the subject, vou muy be able to use them-to verify: .
. the valdidity of an evaluation. :For éxample, when .dividing o
¥ .classes for a comparativé evaluation, -it*s useful to :show .
. ) that both classés are -equivalent. Such fmeasures may also be:
: mseful for statistical control or for asscessment of aptitude-
: : treatment interactions. * ) . X
) :
'ia &
MWill thé evaluation assess the projeét itself? ;
The staff? The training? The managernient?
&
Who will -carry out. -evaluation: projéct staff .or an
outside .group? 1 :
i
:
p
4 .
*
!
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PROJECT PLANNING

what. proportion of the total :available terminal -

héurs/week are being set aside for project use?

This question is designed to prevent overscheduling of
termlnal resources.. In ordinary'cérqumstances,,Qne;finds
that terminals are uséd about 30=40: hours per week. At

openzuse Sites such as universities an' additional 20-30

‘hours -per week are logged during night and weekend perlods

Some interpretation of these numbers is néeded. ‘One can and.

should schedule moré than 30-40 hours/teérminal/week, but. one

shoqldAhol expect that actual terminal use will be 100% of

what is scheduled. Students who finish early, students who

are absent, and classes ‘that .don't use all available térmi-
nals contribute to a "shrinkage' of ‘the utilizatién rate..

:Vipe‘éoe30 additional hours canrot. ordinarily ‘be scheduled

‘because students may -be unwilling to take the—risks of lost
data oF uncertain computer .availability.

What is the basic orientation of the staff in charpe
of the CBE site?

- Three typés seem to dominate: computer scientists,
educational speécialists, and departmental staff. They each

. ‘have. st;engthc‘and wWweaknesses-..

Computer scientists. They master the system quickly

and they may. be able to _perform maintenance, but some -of
them have a predilection for disassembling equipment and/or

o
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Vcbnnecting additional equipment, either of which makes:

use for ordinary purposes more difficult.
Fducation specialists. Their abilities with instructional
gésign.may be: a significant help in producing high quality

‘tourseware, but their concerns for instructional design may

lead them to decide that only experienced designers should
be allowéd to write léssons. In some cases their zeal for
evaluation will produce so many Surveys and questionnaires
that. potential users will dwindle, ‘ et

Departmental -staff. HMhen .a department acquires CBE
terminals there is sSometimes a tendency towards unreasonable

_ possessiveness; no matter how undereUtilized—EFE_?Erm"afs

are, no one but students or staff from that department is
allowed to use them.

At the end of theé .préject, who will own or control the
equipment: the sponsor, the principqllinvestigator,*the
department or group funded; or theipgrent organization?

This is one ijtem thai should be answered by a careful
reading of the contract rather than by reéquesting an oral or
‘written opinion from an administrator.
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Items should be inventoried so that insurance;poiicies
“or- other protection will apply to stolen or vandalized -

.equiprent. -

ratatiat e

Will 'a department, .agency or group which uses CBE be

rewzrded in theif—budget for being innovative or charged:

for using an éxperisive resource to lighten their load?

~-should not be penalizeéed for taking advantage of CBE, but,

Both of the views above seem logical: a department

conversely, they should be charged in some way if teaching

burdens are lightened. Perhaps the only benefits are to the

studénts. In any case, justifications for such administrative

decdi'sions are subject to criticism from either side and
should thus be considered in advance.

Funding Agency--It may want them: to be free for all
users, but it can't provide maintenance or
updated. versions.

Parent Institution--It provides office space, possibly

terminals- or more.

g | 383
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Department-=It may: provide terminals, released time,
and students. ;

Author--He may claim authoring was done in "free" or
"research" time (in academic ¢ircles, this is
similar to écting as a textbook author).,

_ _ - - L. pr
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The list below includes some frequently-coverlookéd
.expenses- incurred by CRE sites.

Long_distance telephone calls <(Tréublesbhooting
terminal problems is normally attémpfedvthiS'way.
The large distances between: most CBE sites:

"“inCreases normal telephone usage.).

Staff écquiSition‘ (Interview trips, etec.)

Conferences (Since exc¢hange of information: is wvital in
this reapidly changing field, staff membérs must”
travel to conféreaées,)

Consultation (Experienced CRE staff are hard to find.
A site may have to engage consultants to provide
certain skills and serviéeés,) - 0

New journals and library acquisitions

Postage and shipping for repair parts and répaired
terminals -

Above average copier usage

Room preparation (Lighting, sound absorption, air
compressors and pipe, extra'eIechicél,power)

Furniture (Terminal carrels, chairs, study tables)

Printer supplies (Paper, ribbons or ink)

Supplies for peripherals (Microfiche, audio disks,
illustrator fees, film, developing, tape recorders)

‘+. See Francis (1976) for estimates.
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Unfortunately, some laboratory environments are too
‘hot -(over 80 degrées F)., too dusty, or contain corrosive

atmospheres.

small ciassrooms,*demonstratipn'rooms,Aand offices so that
& few terminals. mounted cn carts can he shared among infre-
quent usérfs. In lightér moments, thiis is referred to as

"terminal & la cart."

Pe- suré to include room for carrels, cobmuhication
equipment, audid units or'other,pefiphéraigq air compressor
for microfiche, -microfiche Tibrary area, p?dgtormlocation,
and -possibly a study area for off-line activities.

tihat is the distance to the CBE classroom from other
normally frequented areéas ‘(housing, food cénters, other

élassrcoms, or lLibraries)?

§urp}isingly,—one of the strongest consistent dislikes

-

Some sites have installed telephone lines to

- - S ah - - - - . D Y WD S e

college and university students have expresséd about PLATO is

‘the distance to the terminals.
military uses were discarded when it was. realized that the

‘Several otherwise-promising




- time savings achieved by PLATO instruction would be offset
by. the time needed to get to and from the PLATO classrdom.
‘On ‘the other hand, usage statistics suggest that scattered,
:small classrooms (b6 to 8 terminals) are often inefficient

_in utilizing their términals.

What physical arrangements are planned: a learning
résource ceénter, a media centér or CBE classroom?

Will thére 'be separate locations for authors?

'Will authors use terminals in a sépafrdte room, or -
have reserved términals? Where will -demos. be héld?

Will individuals havé terminals in ‘their offices?

_ . . N - . - . « o * . - > - . - “x -
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Terminals in officeés often -have low :use.. -‘An authoring/
.demonstration room: may be advisable so that students are not ,,;
disturbed by visitors. Install only a few termifnals so that
all are nearly always occupied and -authors must overflow into
the student classroom. Récause it is more likely that authors
will use "student" terminals than that students will use
"author" terminals, total terminal utilization will be maxi-
miéed with this arrangément. A further benefit is that authors
will be ahle to observe what's happening in the classroom.

Will project staff members have their own offices? R
Where in relationship- to those of other staff?

It is often valuable to give staff with part-time CBE‘
;appointments a sécond office near the CBE installation in
order to -encourage them to devote a fair portion of their
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tirié to CBE activities. Tt is a mistake to- establish a CRE
office area away from the offices of -subject matter experts
and instructors working in. related topics. This tends to.
ﬁro@otevpolérizatiOd and to increase liaison problems.

««««««««««
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How many hours a day will terfiinal -acces$ be permitted?

-+ Who. will maintain a schédule? Who will proctor the:

terminals? How will access to student and author areas
be «controlled? -

‘‘‘‘‘‘‘‘
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The answer3 depend on- the type :0f site and the type of
ise, but several point$s seem to find general agreement: (a)

it is inefficient to employ authors as proc¢tors, .although in

small sites (fewer than 8 terminzls), it may be necéssary.
Good .authors have a talent which is too rare and costly to

warrant intérrupting their production with details which

could be handled by a proctor heing paid a lesser wage: (b) it

i{s inefficient to lock up the terminals after 5:00 p.m. if
there .are- potential users for evening hours; (e¢) -unatténded,
unproctored terminals quickly accumulate food and beverase
debris and have hecome tarpets for vandalism in a few cases.

Will study materials, tests, microfiche, etc. nced to
be checkéd out from a proctor or library?

...... o e e a2 e = 4 e e ™ . o - T = e o~ - -

These needs are additional considerations which may
inghuéﬁgejghe location and layout of .a PLATC site. Since -
many sites have only microfiche needs, several special

arrangements have bheen found to be workable. Home sites

0y
e
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which service only a limited usér population (which néeds _
only a.few microfiche) seal the slide selector door from the E
inside 'so that the microfiché can be permanefitly left in. the
terminal. :When several different microfiche :are needed- at 7
one 'site, lessons may be designatéd: ‘to work only at certain
férmiggig, Some* sites check -out -microfiche from. a: nearby
iibta;y. ‘Both kinds .of sites have found that theft- :
.prévention procedures .are needed. ;

x4

-ERIC

Aruitoxt provided by Eic:

L




AN e mPat
w ) .

STAFF SELECTION

¢ g

Staffing a Direct-Support (Project) Site

Will the staff be reécruited from inside or outside the
organizatioh, department, course, etc.? Can -new staff
be hired, or must éxisting staff be rearranged?

In order to acquiré staff -éxperienced--in--CBE; -one- -

';gehﬁraily néeds: to look outside the organization. Howevef,

if the staff contains too large a fraction 6f~ﬁew—beqp1el

the project may be considered an outsider's venture. Some

existing staff members with: numerous, broad-based contacts
(not necessarily "olde;imersﬁj should be included for
purposes of liaison, especially in a project whose goals
include operational teaching and training <2C3.1, 2C3.2>.

Will the CBE project have a separate staff or will
most or all of the staff hold othér/previous department

Fl

atfiiliations and supervisors?

There is a potential problem "collecting" the released
time promised by departments--especially when the fraction
of released time is 25% or less. Also, if control of
.assignmentL;recommendations for promotions, ete. is retained
by»anothgi‘department, Lhere is an authority vaccuum for the
director offthe CBE,project. Unless the "home" departments
are strongly committed to CBE, staff members may be rewarded
for ignoring their CBE dutieés in order to participate in

44
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departmental committees, tasks, and functions. On the 6ther

hand., if it is necessary to fund. .a GRE project with "soft™

_money, it may 'be possible to lure talented staffﬂoniy"by

giving them :status and a position with: an established, on-
going deparitment:

.~ "Will authors work full time jor will they divide their

time with othér teaching, operating, or research tasks?

This topic is discusSsed in -greater length inypaf@ II,
"Choosing a staff." Briefly, full time may be too much for
some: positions, such as authoring, but as noted elsewhere,
structured tasks -Such as teaching tend to get more than theéir
‘proportionate amount -of effort compared t&=unstnuétured
tasks such as aythoring CBE léssons. <2CW.1, 2C4.2, 2Ch.3,
2C5.1, 2C5.2, 2C5.3» .

For example, -one half;Zime author -who taught in higher
education attempted to prépare lessons ip thé morning and

teach classes in the afternoon. Ile found that his mornings '

were punctuated by studentsrdropping in, méetings with
¢ourse staff, and "rush" jobs from his teaching tasks:
writing tests; grading lab ‘hooks, etc. In contrast, few
PLATO requirements were so major as to cause him to miss a
lécture or not supervise a lab session. He summarized:

"If you don't have a lecture ready or .a test graded; you'll
.get*peopievVery upset. If the PLATO lesson isn't finished;
you just give a lecture instead. No one gets upset. Mo
one can say how long it should take to write a CBE lesson."
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This question is discussed in part II as well as in
‘Mahlér, Misselt, Schell, & Avderman (1976). Briefly, team
structures .are. ;advised -when a rapld start-up. is needed. -or
when»it is -not .practical to teach: the subject matter experts
tc.become 'CBE authors <3C3.3, 3ch. 1, 3CH .2, 3CH. 3 3C4.4>,

n . . " ’ ) - . l o

‘Will everyohe.who is: trained in CBE authoring be

expected to become part of the project?
The discussion din. part II suggests that. if p0551b1e, a’

énon-pneJudlclal escape optlon ‘be provided so that people

who -are not removed. by early’ screening ‘procedures: can later

- be mqyed‘tg~and fro. other proggcts, tasks, -and -assignments

within -and. outside of the CBF project. THi$ requires that
job descriptions and staff expectations be prepared with

" such moves in mind. Freaquent within< prOJect ‘re-assignments-

have been: an author who had d;fflcult;gs~w1th TUTOR or ’
with instructional design becomes- a Subjéét matter expert;
an author with. exceptional skills becomesia reviewer and,
1aterb,én,ihs§ructiona1 designer; a progranmer with inherent
instructional design- skills becomes an .author; and ccolleague
reviewers who haveilearned TUTOR become authors <2C3.1>.

-—----—-------—--------—----—---------------—---------—-—---
,,,,,,,

Will promotions change job descriptions and force
staff to leave or upset the project -organization?

Particularly in the military services;, but to a degree
in civilian employment, promotions may»diSrupt°the orderly

- progress. of a project by forcing new leadership roles ‘on .

40
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i - ’thé promoted group member or by fércing these workers to 0

# positions outside the project. The bétéﬁtial for ‘this

‘. _prdblein should be- analyzed as part of Staff selection and

{ contingency plans should be prepared. <2€2.3, 3A3.1>.

if* St?ffihgua}GéneralaSUpportﬁSifg:(leuhteer Authons), ;
‘ . This kind of $itée is sométimes found in conjunetien ;
P ,with"é'pfoiéct\(Orxdirect-SQpppﬁﬁ} site and often occurs in g
i ﬁubiié:higher education institutions: 'Typian~§Xamp1gg )

would. include universities or meédieal 'schools. where the

: ‘authors are professors or instructors who wish to creatc

;- _cdourseware for their own courses. They .might wish to draw:
upon the talents of .a programmer pool and ‘to -consult :with an
instructional designer. The degree to which éach would

§ léarn CRE skills would vary, but fany would not wish to try
to become experts in yet ansthe fields

LT O SR

‘Who is available to be an author? What are the -
% practical 1imits and ‘what réwards are available? Must
; - existing tasks be rearranged or may new staff be added? %
; - A-;‘ AAAAAA - : , y
; Some -agencies have erroneously believed that merely
providing accéss to CBE services is sufficient. There may .
be false économy in not providing a large enough -support 5»
staff to -aid and direct appropriate use of the facilities
<3B1.4. 3R1.5>.
% Can a university author count lessons he has prepared
- as "publications."?
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i ~ 1jp.'to now the ahswer has generally been "no," but this

‘ issue may be rnegotiable and feelings about it have been "

&hanging. The main stumbling 'block has been the absénce of

;- " jurying" or a. "reviéw" comparable to that @ .publication ‘

e 'in a professional journal would receive. With or without

a substitute for ‘this "review™ it i worth trying to get ,
' ébugséwake~céuﬁted~towandS'puinégtipn$—§fnce this issue
7~coulg=be:pivb$a1.;o-a;prpféS$qﬁ aireédy;presspredqur(tiﬁe;

¢ - ')kt,ngst onézgquectshas hired respécted -authorities. to

; critidue their CBE .production and has used the critiqués

: as support for their arguments to give publication :credit

: fory CBE coursetiare.

; p
“ £
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If a site -has been. able to Hire staff meémbers .of suffi<
ciént hackground-and experience to train the rest of the
group_in ‘the CEE language, ihStnuctibnal,desighm and .using
the CRE -System; .the &answer to 'this question is obviously- «
"gnfsite.”“éeééésezégpeniencéd’staff,anerﬁarér many sites.
are forced 'td rely upon 6utside instfuctors.. “Thé~advaﬁtages
to tralnlng one's: staff o ofif-site séém to srightly outweigh:
on=site training. : ’

Cnzsite. If the trainers can:.bé brought. to the Ssite;
costs are typically lower because feéver people -must. travel
.and gddlthnalrstaﬂﬁ can be trained .or -can corsult with
experienced usérs: for only the cost of their time. Though
the advantages of being trained by several different trainers
is lost, it may be compensated, for by a longer training '
period (made possible by 16wér§é costs).

Off-site. Training at a large CRE center provides
xrainees with much -broader experiences: than they could .receive

‘while staying at home. Important .experiences include:
wvisjting a functioning classroom; meeting other authors and

,Subject matter experts in the same -fiéld, arranging for
’ reviewers and users for future materials, and viewing or
,_us1ng optional devices available such as terminal perlpherals
If many staff are to receive CBF training, but only a
few termlnals are to be installed at the new 51te, there may
‘be an advantage to obtaln}ng training at a lgrge CBE center
where terminals can be réécrved fprAtraininé classes.
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‘Can the staff get credit for ‘the CBE training?

It is important for staff in the military service, as
well as'.many primary, Secondary, and community college:
staff members to receive wWritten cerntificates documenting the
:Satisfé@tgny,comnietionaqﬁvtrainiﬁgu

“ra oo
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How can the project staff bé:prbtectgd'ﬁrom-thgfnbfmal
jealousy associated with :special projects -and advanced
équipmeft? -

——

. 7 Many of the Keys to preventing jealousy and maintain-
,ing.é00penatign.bgye,beehumehtibﬁédrpréViously: _avoid
hoarding équipment and terminal time, include part-time as
well g§~fulletime staff, .indicate with- words éngféétiohs the
_important. role of non-project staff to the overall project,
démphstrate,reguiarly and fgrvgntly—the common goals. being
addressed by both. project and non-=project staffs.

The- need for liaison to promote good will ‘between CBE
and non-CBE groups. is nearly always underestimated.. Tie

introduction of a new- technology .which is

all the staff is rather threatening. The
getting left. out or left ‘behind is clear.
. made from the beginning of any project to

not familiar to-
possibility of
Efforts should be

orient and intro-—

‘duce staff’t6uiﬁg C&E’Bygtem. The construction of the CBE
classroom should make it easy for non-project staff to
obSérve what is happenidgaand nse the terminals themselves
without feeling they are intruding <2A1.1, 241.2, 2A1.3,
2A1.4, 2K2.2, 2A2.3, 2A2.4>.
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* The remaining questions in part I of these guidelines *
‘* refer to situations in which the CRE system:isrtérbe *®
* ysed primarily for instruction. *

i -
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COURSE DESCRIPTION AND ISSUES
Throughout the néxt section it is important that the
.coricept .of a "course" is clear. We will use it to mean 3
:preséhfation~éf multiple concepts during a period of a month
-or more. Single-concept, short term training presentations
will be refered to as "mini-courses."

Is course lcck step, group paced, or self paced?
Will this format continue té be used?

Lock step. Thigiformaﬁ allows for very easy scheduling
of Tesséns énd very high terminal utilization rates. In
higher ‘éducation environments, however, students will use
unscheduled times- and terminal locations, if available.

‘This tendency lowers the utilization rate during scheduled
times, ‘but does not affect overall usage rates. Courseware
in\g lock-step format is easy to introduce into a course:

the instructor simply informs the students that they should
report to the CBE classroom rather than the lecture hail.
Because ,most students will be taking the same set of lessons
during a class peéeriod, computer storage (ECS) is eéfficiently
used, and if the lessons are well-polished, little proctor-
ing is needed. Although, by:définition, no time can -be saved
with lock-step usage, the intrinsiec self-pacing of CRE will

51
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normally force the instructor to make some provision for
slower students to finish during a :period- outside normal
classvhours; It may also he necessary to provide supple-
mentafy‘Matefiais for~tﬁose’who finish early:

Group. paced Structured study MStructured study 1s a

situatlon in which all students in ‘a class spend the same
fixed amount of time studying. Th}s situation may be brought
about by-limited terminal access-‘time or by the limited
training day found in somé military training environments.
Tn a structured-study situation CBE strategies involving
forward branching or pre-testing to skip sections of lessons
and thus accelerate the progress. of bright. or expérierced
students are found to be self-defeating. They tend to put
inordinate pressures on élgw $tudents. because the self-

- paced, individualizing nature of CBE separates students in

terms 6f total time to master the topic. ‘Héncé a lesson
that is judged or proven to be éfficient under self-paced
conditions may be 1napprogr1ate and even ineff101ent under

group-paced conditions. Tt is especially true tHat certain
strategies "normally" used: in CBE lessons will increase
lTesson production ‘time witiiout saving student time. This
occurs because the rate of the slowest student determines
the rate -of the group.

In both lock-step andAgroup-péced formats, students
finishing early can create problems. They must be released
from class or given recreational lessons or lessons on
optional topics. (Giving them lessons uSed later in’the-
course would only put them farther ahead). Slow students
may have to retake a lesson in an atmosphere of shuffling
chairs and/or "pinball alley" (i.e., while other students
are loudly enjoying recreational lessons). As the slow
students struggle to finish, they realize that the progress
of the whofe—class is being held up until they finish. In

¥
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such ‘a situation both fast and. slow -students Save time by
Mexehanging answers" to thé questions in the lesson.
v . Croup-pacing isﬁofﬁén gsed”when'the nature of parts of

the instrietion is such that Selfspacifg i's mot possible, -evg:;
demonstrations, ciose‘laboratory'Supehvision, etc, Tt is o
often seen as a compromise betwéen self-pacing -and lock-step.
Recause of the existence of the lock-step phases- in the

= == - -training, the number .of ihstﬁuctors is generally the same

as that for lock=step training. FCS demands on PLATO -are

only slightly larger thaf. that for lock-step.

Despite the abovg;problems,,grQUpapécing»can'redude the
training péribd‘required while adapting to varying .student
populations. The latter is an important attribute for the
military services whose students may vary in éxperieﬁée‘witw
- the time of year or the existence of a draft or mobilization
effort. :

Group paced;, Free study. In this situation CRE ¢ould

be used freelv outs1de class, but the c¢lass would stillk be
group-paced:. Unfortunately, our -experience does not include
any examples of this training format. The most tybical
.free-study environment, public education, supplies few, if
; any, payoffs for early completion. Because -presentations
; and deﬁéns}rationsrtypically require the orderly completion
of prérequisite materials, this. format is- of limited utility.
Self paced. Self-pacing is ideally matched to a CBE
environment, but it requires -stand-alone equipment sétup§ ’
or additional instructor/proctors in cases where laboratory -
practice accompanies the course. Because  students in a T
self—paéed environment often use CBE at random times and
4 places, an instructor is typically unavailable. In most
PLATO CBF. situations, this presents féw:problems, since

notés between students and their instructors are easily
. ~ wWritten.
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wWithout firm guidelines, students tend to allow self-
paced coursework to be displaced by assignments with definite
dgagiines; Self-pacing provides both the ppoblem and ‘the
-solution -here. In -some institutioné! such courses can. simply
be finished the next term. Alternéiavéli;”fﬁe instructor:
cah set up intermediate mileStones,witﬁiéeadlines that must
be met by self-paced students. Because self-pacing suggests
that computer-generated or'cgmputer-séleqtéd quiz and: test
questions are needed (for test integrity), production of a
self=paced counse may take longer than for a-group-paced or
lock-step course:. However, administrative problems -associated
with remediation, absences, -etc. can be nearly eliminated.

What are the roles of instructor in each of ‘the

training formats?

—-— - — - —— - - . - - - . - . - - - - o — ————— - — - - - - - - - - - - - - - - -

‘Lock step. Because this is the familiar, conventional
teaching forﬁat, it will be used as a basis for 3Bmpar130n
but will not be discussed explicitly.

Croup paced, Structared study. An experienced military

curriculum”devélober argues convinecingly that this mode of
operation is the worst possibie for instruétors. Because
the slowest student sets the rate, the instructor cannot sit
down to reviéw and carefully teach the slow student--that
would mean the group would mavénéﬁ a still-slower rate. All
the instructor can do is to prod the student, or sit at the
terminal and give him the answers so ‘the class can proceed.
'§51£;£gggg. In this mode, the instructor can stimulate
fast students and help slow students, while the computer
carries the burden for most information presentation and
testing. The computer's dominant role may bring out the




best in dedicated staff, the worst in lazy staff ("If CRE is
s6. food, let it do all the workM™). Some instructors take a
while to adijust. to ‘the idea that they are no longer the
‘“ﬁain‘attractiqn“ knowing all*the information and delivering
it from -high atop thé lecturé platform. In fact thé role of
an instructor is much more 'similar to. that. of a private
‘tutor. Once instriuctors. adopt this viéw-.of their tole, they
genérally find it rather rewarding.

1§ the -course présently organizéd into modiiles,
-chapters, 'and lessons?

These may provide convenient divisions for allocating
assignments, scheduling production;, ahd organizing changes

. -

to a course-.

Are course objec¢tives available? Are old tests and
exams available? lesson plans? ;

if new staff members are to develop course segments, SUéh_
documents and information are extremely valuable for "
providing directions. Developers should be cautioned, hcowever,
that following old lessons or lecture notes too closely can
be far too limiting. 01d tecsts can be-used to indicate if
‘the same level of mastery is being achieved as well as
pérhaps providing some provocative questions for the CBE

‘materials. It is worth some effort to retrieve such tests.
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Film or. v1deo cassettes, filmloops, audio tapes Often

S

the effectlveness of»ex1st1ng materlals can be increased by

teaming them up with CBE. For example, a filmloop may
~contain. poifits overlooked by students. A computer-¢omposed
. test may focus attention and producé greater mastery with
Iittle cost.

Lab exerc1ses In many .academic situations, students

complain because lab ‘Work seemlngly has 11tt1e relationship

st

to classroom topics. This problem frequently pccurs because

labs. must be planned weéks ir advance so that equipment and
>fsﬁppliesrcan>be,ffesh and ready. Variations iﬂ'thepelaSs
progress means that the lab and lecture get out of synchron<

izatién. A potential solution is to tie a short CRE lesson
to. each 13b._in order to relate it to topies in the - - p
mainstfeam—of study. : .
Pre-1ab simulations can familiarize students with the
ot jectives, apparatus, -and procedures associated with an
exercise. This solves the problém of students who don't.
read the lab dirsctions before the lab, speeds equipment

7»Sétsup thus allowing longer exercises to be completed, and

reduces damage to equipment because of misunderstanding and
haste
When the purpose ofra lab is to collect, analyze, and

report data, CBF lessons can "reduce the instructor's lab

book grading time by accepting data, checking calculations
and- analyses, and performing grading.
Drill. A community college math instructor reported

that he once spent a lot of class time drilling students.

He now can use class time to present concepts and he lectures

PR
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. ’ 3
_only once or twice a week while letting :the computer super-

vise the drills. TIn othér cases, -compléx algorithms for
determining when a. student should reviéw missed- items have
been: easily managed by the computer.

What are the .outstanding strengths and weaknesses of
the -course?

An analysis of strengths and<Weakﬁesses—sh¢ULd?p§inﬁ
out the parts of the .course which: should be changed, the
parts which should be retained, and may suggest a direction

__to start when looking for soiutibﬁs-to codrge problems.

If a course is known for its: fine case studies, perhaps
‘iew -case studies whlch are- 1nd1v1dua11y interactive could
* be added. Cn the other hand, if the course is known for

having fine lecturers, they should not be replaced. Tnstead,

con51der deve1op1ng a series of lessons to grade homework

prohlems, providé nrerequ1s1tes, or deliver supplementary/
enrichment materials.

CBF-assisted homework is potehtially a way to upgrade
performance, but it will not save money directly because
homework time is cost-frée in most environments.

Will CRE lessons be used during class time or will they
be considered like homework--to be done outside of class?

e
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~Depending on the way CBE lessons are assigned, students
mayitﬁeat CBE~-taught topics differently. For example,
students who are used to out-of=glass. work -being practice
exercises for what is scovered in. class will treat out-of-
¢lass CBE assignments:simiiaily; stQQentsAth do not nor-
-maiiy:cpgbiete homework assignments are likely: to ignore CBE

taught via CBE without usirg class time {3F3.4>..

o e e T e e o e e i i o e S 28 e ke W e e T e

Will the addition 6f CBE expand the existing course?

L7y
.

aGBE“deyelbgérs,sometime forget: that adding adjunct.
simulations, practice -exercises, computer-aided prbblém i
solving, mastery drilfs, etc., will expand the amountvbf'
studerit time required to complete the course. Although this
can sometimes be offset by providing labor-saving routines.
for statistical analysis, etc., the overall impact on. the
course length ‘should -be examined.

What is the student, population for this course--homogen-
eous or diverse? Does the course have prerequisites? ’
Is there a need for remediation?

Out-of-class remediation..for a handful of students may
be a cost-effective technique for reducing the completion
time of a group-paced class or for reducing the dropout rate.
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Is the drop-out rate large and/or probledatic?

. . - . . Lo - 5 - - . - - _ -
- - - - G e e S D G D D ED U ED R e W D e DG A W o e THWS S en G5 - . - -

]
1
i

. -

The Eﬁ%wer depends on -the situation. In a publié. edu-

N
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cation ihspitutioh, the dropout rate is probably -irrelevant
‘unléssiitfis embarrassingly large or unless :departmental
funding i:s dépendent on thé number of studénts .completifig
the course. Ih.military and industrial training institutions
and: in privately-supported colleges; dropouts are typically
expensive, CBE materials may be.part of a potential éure '

"~ for a dropout problem.

I's the course taught to. a. level of mastery and/or .are
grades. assigned?

CBE is ideally suited for teaching to a mastery level,
‘but some institutions réquire some sort of ‘score, grade or
other discrimination device. - B ~
The decision to teach to a.mastery level requires more
different*forms,df”teSts than are typically used in a
non-mastery situation since re-testing to show mastery is
necessary. "
It should be noted that some students prefer ﬂ@f to
_-achieve mastery of the material and find it frustrating . ’
:when they cannot relax and take a "gentleman's C" for thg
course.. Whatever the medi@m.used, the introduction of
mastery requirements éliminates traditional grading. Essen-
tially, everybody gets the samé grade!

o
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Will CBE lessons ‘be phased in as. they are completed :
orwill the course be suddenly convertggz BUR

: ;

Tidy research designs and ‘the. practicalities of forma=- i

tive evaluation and operational teaching prescribe different !

answers: For "tidy" reséarch, the full complemént of CBE
léssons. should bé implémented-at oncé (to all students: or to

'half of a randomly-selected. group of students). From the

point Of viéw of a departmeént. or instructor ¢rying to:.upgrade y
thé training or solve teaching probléms or .a curriculum :
develéper wishing to tune the coursSeware to the students; ;
thé favored approach is moré likely to .be to make a subjecs :
tlve evaluation of the value: of new materials .and 1mp1ement }
1mmed1ate1y -all those which Seem- completely debugged <ZD1 5> - §
-

- bU 5

T <




‘----------------------------~.-------------------------------

Who will dec1de what goes on: ‘to the. ‘CBE system?
eritéria will be used?

...........................
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As: indicated previously, this quéstion is of critical
importance. If instructors: or institutions distant from the
~ -develgpers are expected to- use the materials; this,is~a
logiéal pgint for requesting their input. Thé criteria for
- choosing topics for‘CﬁF\dévéIopment depend: on the project
wobJectlves, mod1f1ed by ‘the cons1derat1ons of what CBE can
do especlally.welln As .much. experience as posslble should
‘be employed when making these decisions. This is. onezof the
times during a orogect when an outs1de consultant ‘may ‘be ;

,zneeded -

¥ill the léssons written be considered to "belong" to
2 course OF to gn‘instructoradsvelspé}? Will future
instructors be required to use Some, any,; or all CBE.
Iéssons~dnittén~by this organization?

In‘a-higher education environment, if the 1eSs6ns,are
to be written for a specific course to be used by current or
subsequent instructors, it may be important that potential
users be involved at all stages. Requesting reviews from
non-CBE instructors. is often a good first .step. Failure to
involve others may resiult in” unused lessons when other
instructors teach the course. In a m111tary or primary-
secondary public education facility, instructors have less
choice about teaching materials and the problem outlined
here occurs less frequently <3F1.1, 3F1.2, 3F1.3, 3F1.%4,
3F2.2, 3F2.3>.
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Students, test and polish it for them. Next, have a few

Qnuthe'surfaee, this. path seems prudent because ‘it

allows development costs to be -amortized more quickly. But
‘thére are -some hidden. pitfalls. Normally the ‘backgrounds of

StuﬁentSLiﬁ‘ﬁhe»diffefent courses will vary considerably.
ne group of students. will -he bored .or the other strained
unless Herculean efforts at individualization and: abi¥ity

vtracking are~made. Thése: eﬁfonts,‘ofxcggrse,,boostidevelgps
ment. time. ' ’

A better approach is to write lessons. for higher ability

N

students from another- course useé the lesson. Note their

"problems, and modify a copy of the lesson to méet the -differ=

ihé'bférequisites of”thevbther users. In many cases less-

sprepared students will po1nt -out difficulties uhich should

becrepaired in all versions of the lessons. Hevertneless.
it is so much simpler to write a lesson: for a single, narrow

-audience that it is worth. the slight additional -computer
storage and modification ‘time needed for multiple versions.
‘Furthermore, the author will not waste any time installing

7 extra help and remediation which are not truly 'needed.
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§T THE STUDENT .POPULATION-
e > deded-doda el it At ded bttt e L L L L R e it LDl
. How are students selected for the “coursé? Are any
o ‘predictive tests administered? .
] Knowledge about the students is important .since many.
: o :ngng‘décisibng'aré'basgﬂkonvtheubreadth,énd'depth‘gf student
: ’ abilities: ‘Listed prerequisites are often out. of date and:
: Should not ‘be accepted without xamination .of current class
makeup and/or future heeds. In ‘technical and vocatignal )
courseés, reading level and math skills should be chiecked if
' possible. On the other hand, don't spend time administering
? or retrieving test data (e.g., SAT scores): unless. the use
for thém is cleafly established.
Is motivation a problem for studénts? .
§ If So, improved motivation may be an objective to be )
i A achieved via éBE. However, do not expect improvement
i - merely because of the change of medium. Few improvements
: are automatic. One must use strategies to enhance the
relevancy or increase student involvement, for example.
What proplems do studentsrhave during and after this
A course? ‘ - o N
g
: P The effect of CBE can be more than proportionate to the




{héqﬁron of time spent ﬁsing it if bottlenecks can be ‘allév-

V*iétgéfand hurdles can be loweréd. This is also .a fine way
-£6- énhance fotivations ‘

- i e e o e S e e 4 98 0 = 0 o - -

Is terminal use ‘to be scheduled or free flowing?

Since CBE is inherently sélf-<paced; it is convenient
if students can use terminals freely. Thus they .can skip
classes when they are ahead and they can find vadant terminals
when. ‘they -are behind. In any casé, some -convenient unsched-
ulked ‘time should be- provided- for slower students. This
brings up an interesting semantic problem.. The term "slow
Student" -has become a euphemism for "poor student." Another
term must beée found to describe students in a self-paced
mastery situation wheré "slowness" carriés a much smaller
- negative connotation.

Do students neéed additional rewards for achievingfhigh
performance?

. !

For example, some sites allow students to blay games as
a reward. It is probably as motivating (and certainly
cheaper) to install a2 pubtlicly-available "record book" for
displaying the score of high achievers within instructional
lessons. Cne successful format inéorporates,pﬁbgramﬁingk
to eliminate the recording of embarrassingly low scores and
to cause the premature obsolence of, say, the sixth through
tefith best scores. The latter feature dele?es some old
scores so that achieving a "recordable" score does not
become impossible.
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% How pressured: are the students for time? for grades? i
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: - CBE will not be popular if students already -pressed :
3 for time pe?geiVewthat*CﬁE,a§§ignments~take longer than :
. — assignments for conventional media. Similarly, the use of

‘. CBE<given grades (or grades from any mastery-type training) :
: ‘must be carefully considered for students who are especially .
‘- anxious about grades (e.g., pre-med students). It is gen- ;
§, eﬁéllywiﬁqppfgpniaté,tow"curve" scorés from mastery-éxercises ;
f in:otdér“tqu?ovidé~"gnadeé;"’ﬁnoﬁhér*probiem with. grades pe
% ‘based on performance in a CBE lesson is that some lessons

: can be repeated by a student. Which grade should bé recorded:

: The first? Thé 1ast? The average of .all attempts?

Coa —
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‘DEVELOPING A CURRICULUM

é Although some reasonablé:useS'of CBE involve the
creation of a single PeSsénihot terriblchlosely related to
" other topics ‘béing taught, oné usually wishes to integrate ;
the: ‘CBE leSSénsrwithqgach othér and. with .materials in other .
‘media. However,; because many users start out thinking small ’
' ‘ (especially at a general-support site);,. it frédﬁéntiy happens.
~ that a course eveéntually .contains a c¢ollection of lessons

which: cafnot be transformed inté a curriculum..

I A

= It is folly to dévelop a-lesson without adequately

< planning for its intgkrétion into an educational context.
"If you are not planning to-modify a whole courSe, but rather
are creating a few lessons.to-present some difficult-to-

"~ ‘teac¢h topics, the concept of a mini<course may be the best
“approach. A& mini<course is an integrated cluster of on-line
and off-line materials which teachés a single, limited-range
topic. The critical f-atures of such a éluster are: (a)
well-defined, but limited prerequisites (b) consistent
terminology, objectives, and perspective and (c) a definite
ending point (from which another mini-course can be launched). _

Creating lessons without a master plan can be ineffi- -

; cient. For example, one developer explored the use of the

: CBF system writing Sevéralmkﬁnds and styles of 1éSSOns. He :

introduced the CBE system,‘the'keyboard, and checked the .

student's math skills in each. As he developed clusters of S

lessons, he found that the students were 'being re-introduced T

to. the -CBE system (and having their math skills tested)

again and again. ?urthermore, several lessons just would »




iz not "fit" into a cluster. Tventually all lessons had their
intréductions remcved,; .and some lessons were divided into
séveral parts so they could fit into clusters.

.. "Will the lessons te used for mainline instruction or
‘as- an adjunct ‘to-other instruction?

Mainlire lessons proVide-anxeasier format to justify
costs and :show .savings, but they require more care and test-
ing during éreation ‘and- implémentation (because thev are
thé sole source of information about a topic). Tf sufficient
timé is available, one path which r?-o?ten successful is to
use the lessons in an adjunct mode inftially until any prob-

. lems are eliminitéd (or a skeptical audience is won over) and

” then use them as mainline lessons replacing coénventional
materials. This conversion from "adjunét" to "mainline™
should he phased in beginning as soon as possible because
student é%andards for each type of usage .are likely to be

~different and the climination ¢f fhe,previous,mainlin;‘

po——

materials may reveal some oversishts.

Are you modifying an existing--curriculum, or creating
3- new one?

Most people realize that unless they modify their
curriculum somewhat, they won't be able tc make good use of
their CPF system; fewer realize that if their modifications
are too ambitious, they may nct he able to handle the-twin
- ' tasks of curriculum development and mastering a new medium.
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Ihé'decisionvabQUt where to strike = balance depends on the
experiénce of the group with respect to curriculum develop-
nent and” CBF instﬁgppibnai design as well 25 the manpower
availahle. ;

necgusé of the vast possihilities and the.great number
of choices availahle from a CRE-based curriculum, sites Wwith
moderate curricvlum deésign éxperiénce (in limited media) have
become mired and have fallen short of their goals. Further-
more, some kinds of evaluation are virtually impossible if a -

‘maijor revision is made simultzZncously with a :¢hange in media.

. AYthough writing an. éntirely new course is a very diffi-
¢ult task, the result may not be so threatenind to current |
inStruqtors. ﬁ‘ur't;h‘er'rn'or'ei,, oné*may{bé able to use the CRE
syst.em to avoid capital costs associated with labs or

démonstration devices. - . ] -

responsible for deciding what meédia to nse for each - .
‘topie and for insuring that the media are interfaced?

‘There are significant problems with teaching large
nortions of a course only via CPF Yessons; ORF regsources oare
expensive, they are inappropriate for some uses, and they -
have unnecded nower for some applications. Mixine media is
more efficient, but requires someone to intesrate from the

bepinniro all matérials written on a topic <2PU.1>.

s g

What offline materials or .paper copies of CRBF lessons
will be made ovailable? on what conditions?

. _
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Oné of the greéatest shortcomings ofdigATO'ChE materials
Froducéd so-far I's that they attempt, unsuccessfully, to bé
totally $tard=alone. Although providiing manuals, worksheets,
3tudy quides, outlines, and summaries t6. accompany CRF
1le$sons is very sensible, it is s€ldom done. As..a result
thé:éostaefﬂeCt?vénéss‘of SOmewgpﬁlicatibnsAmay be reduced:
For example, students who want to héve~somethiﬁg to study
. after they have left the terminal are forcéd to take notes.
Hote-taking is an efféctive Study_strategy for some kinds
6% learning, ‘BHut cheaper altefnatives than copying from
a CBE terminal are available. Foreing students to. take
notes: from the terminal :may change .a lesson which Saves.
time (and money) into & lesson. which. takes é;tra‘timé,

Tnstructors may fear that students will skip the CBR
lésson if they ¢éan pick up a summary of what they -must learn.
ﬁf a- summary sheet can adequately express all the concepts
Which must be learned, theré is mno reason that the: CBF.
Lesson should be used. If the CBE lesson is truly necessary,
but the students are lazy, the instructor might wisk to make
summaries avéilabkeionly after the student has Suécesgfully_
comnleted the lesson or only several days before major tests
L3F1.2>.

will published lessons (written at other sites)

comprise a significant amount of the courseware used?

e i o o = e - = = = - -

Yes. It is a major task to interface the topics and
courses taufhit at one's own site with lessons selected from
curricula written e{sewheré. Romeone should be given responsi--
bility for gatherinms lists of available materials and eiding
instructors in the selection of lessons vaséd on more than .

~Bovde .
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their tftieSu‘ As in texthook selection, a problem sometimes
.o¢¢urs‘bébaqse materials which arc sptimized for: students may

seem unstimulating and unappealing té an instruector €2B2.5>.
SuggeStion; include several students onh the lesson selection

committeé.

Modification of lesséns written at other sites often
entéiis ‘a great deal -of work'udless the changes involve only —-

the addition or deletion of displays and text. “'Documentat1on

is frequently laéking and there- may :be problems in finding

the author &dnd receiving permission to modlﬁyvh;s»wonkh

No. Unless términal delivery is phased, the décision
not to use materials written elSewhere will result in a
long period of under-utilized terminals. Furthermore, the

relatively large development costs associated with CRE
may threaten cos@»éffectiyeness~if some existing 1es$0ns— 5

cannoét be employed. An insightful comment ‘hy a well<known

éducator unfortunately applies to many CRE developers:

"Résearchers and educators frequently demonstrate a strong
resistance to the use of someone else's irnovation. Tt has

fbeeh~Said“£ha£ if there were a Mohel prize for eduncational

research; we would have to neminate: an entire generation

of researchers for their co-discovery of the..wheel," -
i

(:Molnar, 1971).

Are lessons to bhe written simultanecusly for all parts
of the course or will you start from one end working
toward the other? Yhich end will you start from?

All parts simu]taneousll. This may -be necessary if

several authors with different sub-specialties are employed.

Spreading the effort may make testing more difficult and

f
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may-requireé more effort to assSure that objectives and
prerequisites match up.
Beginning at the end. %When lirge, consecutive portions,

of a course are tque Fewritten to include CRE instruction,
it is frequently advantageous to begin lesson writing and
implementation #t the .end of the course. This intuitively-
wrone order ‘has -the fol:lowing advantages: » -

1. The first -materidls seen by a stiudent (those most
likely t6 turn him on or off 'to. CRE) are those written:
when the author§ znd staff -are most. experienced. in. CRF

deveélopment..

2. The process follows the order of a formal task
analysis: if mid-way through the dévelopment, one
£inds students unable to understand the material, one
can easily add prerequisite topiCthecaugerihe
development of prerequisite topics is always "down the
road" in terms of time. If a part of ‘the I%sk analysis
must be postponed, development can nevertheless

start immediately-.

2. If the course is heing -converted from lock-step

to self-paced as the CRE materials are introduced (a
common occurrence), students can move through the
conventional materials together, then finish the
self-paced part of the course at their own rate. If
the course wvere rewritten beginnfng at the start,
students using the self-paced CRE.materials would have
to catch up or wait for the whole class to hepgin the
conventional lock-ster section of the course. Any

71
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time savings realized from self-pacing anhd CBE lessons Q
éan.ﬁe taken~advantége of, even during preYiminary. :
”téstingrphase§. .7%
u, If’fbr’SOMe reason ‘the development effort falls short. ’
of its .goals in terms of quantity of lessons -produced,

it is less likely that the: evaluation plan will be

completely invalidated or impaired.. -As noted above,

actual time savings can he measured, not estimated:

CPE=influenéed attitudes will be "fresh": and the A
higher-level -cognitive skills (often. taught near the

end- of the gqurse)—erAwhich—CBF‘Can~qfteﬁ.show cost- )
efféctiveness will be present in the completed portion
of the course.

72
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Will tests; as well as lessons, be programmed for CBE
usage?

e o = e e o = " > - - - - ———— - - - - - - -

Some sités have used :CRE .almost -exclusively for
~testihgihegagsexof the capability for computer-generated
test items, easy recording of tést item statistics (e.g.,
,reliability”.difrdculty-Ieve1,:digcriminatidn index),. and:
the opportunity for feedback™(Guerra, McDaniel, Kaufman &

Fuller, 1977). Other instructors have felt more comfortable -

using CNF .lessons; but keeping their testsyin:axdonVentionaj
format. Still other users, fé@ed‘with an evaluation plan
¢alling for a comparisénfof“students taught via CBE leéessons
With students taupght conventionally, have realized they must
‘test conventicnally in order not to give unfair advantage to
students familiar with the CBF system. ' 7

------------------------ . ——————— — - - - - —— - = . - - - e - - -

What problems with test security exist?

To avoid embarrassment, test security should be ckecked
thoroughly before items are entered on-line. Procedures for
checking student identification shou1d be nlanned and built-
into tests. Allowance for system failures during tesﬁing
‘must be made. »
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LESSCYN- ‘STAMDARDS s

¥ill all lessons produced .on-site have to meet a set
of standards? )

In. wéneral the idea of "maintaining standards" is a
sound, pra&ctical one. It may be difficult, however, to :
impose such standards ou professionals using the. terminals B
‘at a general<support siteé. Fortunately, the .need for strong
standards is gréatest in a direéct-—supnort project sgtuétibhar
The nuestion of créativity vs, control cannot yet be answered
easily and objectively. Af affirmative answer to the above T
.query naturally raises the issue of what standards will be
’segg\who—wiif enforce: them, and how the enforcement will be
jimblemehtedt Previous attempts to. impose standards by regpu- %
Tating storage space for new'lessgnSrhaVé~quickly~raisedr ’
authors' ire. 1Tn other cases, the "enforcer" had a lower pay
or rank than the authors and programmer and hence was ignored
by them: 7 ‘

It is overly-optimistic to expect new staff to prepare
polished lessons in their first attempt. Phasedain.standards-
are likely to be more app opriate.. For example, the first
lesson might be written without the imposition of any formal :
standards. 'When the second” lesson is written, a copy of '
the standards could be prov}ded, along with a justification
for using them. As laterilessons are prepared, the use of’
standards would be‘encouraged—and enforced. If necessary,
the initial lessons written would be brought within the

--guideliines. brawing up the standards with the aid of the *
auﬁhor staff promotes motivation and understanding of the

e vmBNAC T re 1 ar e

‘need and use of lesson standards.
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What kinds of standards might be 1mposed’ whaéuaarpose

, -does each ss'r'ws'?L gﬁvauﬂ

\“'“‘\
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Oocumentatlon. An appropriaté level of documéntation
protects the 1nvestment of the sponsor, agency, or department

by - 1nsur1nq-thaf another user'w1sh1ng't01update, correct,

or modlfv ‘the programming can. do so in -an . eﬁ;fa1ent Eéiiablé

manner. It 4lso insures that the agthgr h;msgLf will not’

waste time trying to interprét programs: he wroté long ago:
Standards for ECS, CPU; and DAPM.  These aré abbrevias

tions for lesson size and the demands wWhi¢éh an- operating les-

son: places on theé computer. If the demands are excessive,
the lessons will ‘be unusable, ineffeétive, or will reduce the
lesson access for others at a site. Standards. for -usage of
computer resources such as these insure that the reputation
of the site, authors, and system will be protécted‘andrthat

'students trying to learn from the lessons will not be annoyed
-or impeded.,

l.esson format. Several aspects of a lesson's format

might be subjeé; to standards. If strategies inappropriate

to CBE are used, cost-effectivenéss will become a protlem

‘and expensive dévelopment time will bhe wasted- For example,

lecture-like lessons are sure "loser;s" yet are commonly
prepared by some authors. The prééénce of a title page,
statement of objectives, and author name on each lesson can
prov1de a cohesiveness among lessons which students find
comfortable and efficient. The inclusion -of restart pocints

protects a student from system failures and allows him to

leave the system and returrn without Ee—doing part of the
lesson. By including data collection standirds, a general

IS ST I
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;l suppbrt site can insure that authors.who useé site resources

} *alsg\generate information to’provide a basis or Justification

gf ‘ ‘“for the continued support of ‘the site. Uata collection

;i 1§tandardsacan also .prevent -errors in lessons from 3oing i

é’ gqégtéCtgdﬁénd‘piéguingisuSSequentzgrougsApfAstudents;

é “Somé sites include a requirement for a criterion-

é referenced test ‘at ‘the -end ‘of ‘each lesson: Properly construc-

{ ‘ted, 'Such a test will allow a student to get "erédit" for a

| iggSéﬁ:dnLy afterfmastery of ‘the material has been demon-

2 -étf@égd; Without: such a test, some students feel that.

3‘ complétion. .of the lesson means: that further study .of the

. topi¢ is unnecessary. Authors of succeeding lessons: may _
‘. ‘“;find that. students. are unable to .understand ‘those ressons

%uvA ~Jpecause»pf inadequate mastery of the prérequisites.

: Most sites include some sort of subject matter and

%f ‘éditérial standards as well in order to assure that all

: faéts are accurately stated and all grammatical, semantic, ’
: __ spelling, and typographical errors removed.

;, If lessons from other'siteé are used, will they ;ave-

i " to meet the same criteria? Who will modify and

?‘ ‘:ngrade them?

$;w
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MANAGING FORMATIVE DEVELOPMENT (EVALUATING LESSONS)

What. criteria will be used to determine ‘when: a. lesson
is finished: or va11dated?

Although. few lessons: are .ever truly "finished," we use
that word here to indicate that a lesson~néy~bé-u5ed,by‘q
class of casualiy-proctored students. Some. combination of
stOdént use (inVoiving’béth*the‘tétal number“of stddents
rev1ew should ‘be estab11shed (and adJusted with exper1ence)
80 that lessons do not reach students prematurely

How will lessons be avaluated? How often will they be
" evaluated? Will they be examined after they are
finished or validated?

Fvaluations during both formative development and as
part of a summative development are warranted. At -some
~sites natiQnally-knowB—éXperts in a field are brought in to
review lessons which the site staff consider finishéd.v

The aspects of a lesson which are normally evaluated
‘include: the programminé, the instructional design, the

conformance to site. standards, -and the subject ‘matter accuracy.

In many cases the evaluatjgn is broadened to include student.
performance results, student and instructor comments, and
data concerning the quantity of usage. For a more detailed
discussion of the aspects of formative development reviews,
see Francis, Goldstein, and Call Himwich (1975) and Call-
Himwich (1976).

-
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Aﬂé~sppden;mhguiﬁéa,p@gs“'fgn‘tgstihg lessons readily
available? Whose responsibility is it to provide them?
What rewards can ‘they be offered for their cooperation?

A group of eager:std&ents,fposseSSihg about the: right
backdround for the: material and a readiness to try out lesSon.
frapments“ car- be an .enormously valuablé asset for a. site.
‘The absence of such<a population allows author% to\create too
mggh material hefore testing it With .students. Slnqe authors
tend to do- this under -any circumstances, one must present
them: with many easy opportunities t. btain student feedback.

if sufficiefit terminal time is available, it may be
possible to "pay" students bv giving them timé Tn-recreational
lessons. The amount of time they earn is proportional to- the
number .and value of their comments.

Afe lesson objectives available? Will they be written?
Who ‘will write them and when will they be written?

There are advantages to choosing a course for which the
objectives havé already been prepared. It is easy to be ) ;E
deceived, however, unless one obtains copies of the obfectives ‘
and. reviews them carefully: the written objectives are often
outdated and do not reéflect the content and emphasis of the
course. In many cases they aré so generzl that they have .
little value. Written objectives also tend to record only
those topics which can be explicitly taught and tested.
Looking at such too-narrow objectives may llﬁhf the potential
applications of CBE. Far example, the goal of having a




student ask quéstions, plan an investigation, and carry it
out may~be~aﬁ\dhstated:and unmet goal -which CBE exercises
Gould providé. Similarly, the objective of training for
7 diserimination of sounds. may have heén deiegéd because

appropriate hardware 'was not. available prior to the installa~

-

tidn: of the CRE system. -

Who is responsible for verifying that the objectives are

appropriate. in terms of ccntent and level of knowledge?

,,,,,,,,,,,,,
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“Are objectives. needed?

This question arises frequently, especially among staff
who have had unpleasant experiences with writing and using
é6hjectives. Former classroom teachers may have been forced
to use objectives by administrative fiat and may harbor a
grudge apainst objectives because they -seemuseless.

Furthermore, it is true that learning objectives are
sométimes so obv.ious they need not be stated. For example;
the need for students to Soive a particular type of problem
may be well recognized (e.g., two-dimensional, frictionless,
collision problems or non-disproportionation, oxidation-
reduction equation balancing). Tn these cases the objective
is to Be able to solve any problem of that type and the test
is:téigive the student a problem and let him solve it without
aid. A more formal, written objecfive is not needed because
any subject matter expert seceing the lesson topic could
immediately determine the material bteing taught. '

L
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?A ‘Typically, the lesson deVéIQper'iswﬁgt so lucky as to

: . have such "tidy" topics. to teach. Instead, the depth of the

? instruction (Are .exceptions to the rule to: he included?) and “
: ‘the breadth of instruction (Where does this lésSoﬁfeﬁd?)#must be

determined as: part o% the lesson development process. Recause

a -CBE lesson will probably interact with more students: than a *
f rglassioo;—ihgtructor, the CEE—Qeveiopéf can and should spend
: _more timé in the pYanning and objective writing than the
K lecturer. ﬁ“welléwrittenxsét of lesson objectives ¢an -
- provide the developer Wwith guidancé and act as a touchstone E
- so: the author knows- what is: relevant to the lésson and what
; is superfluous, when the lesson is done, and how to determine

if the lesson is adequate:.
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. PART 11--FUNDAMENTALS OF CHOOSING AND TRAINING A CBE STAFF
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ESSENTIAL--SKILLS

When considering what staff to hire, an administrator
typically begins by forming job descriptions, then looking
for--people who match the job descriptions. BRecause of the
limited availability of staff with- CBE-related experience,
‘wé suggest considerine the skills neeqéd for the broj@c&
‘rather than roles or job titles to be filled. Below we have
1isted teh skills typically neaded within & CBE development
jﬁtaff. In a small project, two or three people may have tu
:provide all the skills listed; even in a iérge project,
several roles are generally combined. Recause skills are
gﬁfesent to- varying degrées in qiﬂﬁerent staff members, .
breméture combining of skills into a job descriptién. should
be avoided. Analyze the contribution of each candidate ig_‘
terms of which project ‘needs -he could serve and what
flexibility his talents would offer.

Administrative/managerial. This skill is needed” s
'Cpérdinate the'broject, maintain Standards;rand expedite-
non-clerical details. This is a general project support
role--to smooth the path and monitor progress. Tt entails
less decision-making than the skill of leadership, discussed
next.

Leadership. This- important skill provides direction,

~gives rewards or prods. sets a pace or an example, makes
decisions, and initiates changes. ’

Curriculum coordination. This skill is necessarv to
insure that the curricula or modules produced are well-
inteqrated packages. It requires the broadest subject matter
experience. Although this skil) requires much coordinating,
it is not necessarily the manager's function.

Subject-matter expertise. This skill is employed when

preparing objectives, providing content, writing text, choos-
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x ‘ ing examples ahd.non—exampieS‘ describing typical mlsconcep-

tlons, p01nt1ng out exceptlons to rules, etc. Bt
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Instructor‘pxperienoe. This skill is necessary for

[

providing insight about the studénts backgrounds, problems,

P S
.

. ‘motgvétions, futures “-and tvpical complamts~K

T e S
N

'

Instructlona1 ‘design. This -often overlooked or under-

estlmated sk111 pnov1des know;edge about- the .process of

T e n ey Rt

quannLng; desagnlng, ;mplement;ng, and revising instructional
. o - ‘materials, e

- Vvaluatlon/testlng. These two skills each probably.

? »deserve categorles of their own, but mhéiﬁ“reiagednesSwMééﬁ&

that they are often possessed by a sifigle persoii. These

§kills serve to promote, implement, and aid formative -and
summative evaluation practices. Depending on the project

fr ' objectives, the preparaticn of a research désign and an T
O analysis of pesults may also be needed. - -

, Eﬁg/languagegggperpl§g. This skill is needed in order

to:program lessons and advise in thie efficient usés of the

T computer., It is also needed to explain and exploit the
various. communications features, the courseware design
~consiﬁerations, and the system characteristics associated
with the CBE system. Experience on other computér systems,
particularly other CBE systems, is a frequently-needed

; ] compromise in staff selection whlch may broaden the total

: "hase of experience enjoyed by the Site.

. Fditorial skills. These skills enable a site to "polish"
the final product,Ato »debug" the non-programming problems,
; - ' ‘to sharpen definitions and explanations, to correct grammar
and spelling, and to insure consistency and smoothness
through the instructional materials.
-- General support. The following skills are needed to

support the efforts of the primary CRFE development effort:
the skills of on-site hardware repairmen, proctors, secretar-
ies, clerks, photographers,. and illustrators.

- \‘)‘ ‘ - - 1y =
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Aruitoxt provided by Eic:

. allow an administrator to choose a staff composed of: a
~subject matter expert (SME) with curriculum development.

‘experiéence in .andéther field; a ,programmer with some tésting

: ERIC
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A very careful asséssment of the skill needs and avail-
abrghxalenx can take advantage of the special backgrounds of

‘the Staff. ‘Thus rather ‘than considering that. one needs a

staff of a manager, secretary, five authors, two programmers
and ‘an évaluator; and that one should find people who best

meét those descriptions, a wise administrator can choose

people whose experlences are~comp1ementary even if the

candidates' quallflcaxlonu 46 not exactly match typical job .
dgsgrrptions; A fléxible pollcy in finding personnel might '

expériencé; a current coursé instruétor who has subject.-

matter experience: an evaluator who has worked 4in instruecs

tional design; a subject mattéF"expert with computer science:

courses, but no teaching experiénce; a CBE author with a

‘obby related to the subject.matter; 2 secretary who Q?%Ma'./l
Journal.ism major for a year: a manager who is an éxperienced
course instructor and has written or revised many of the
coursé materials; an SMF with some courses in learning an&
instruction as well‘as*gg artistic flair; and an SME who was
a technical writer in industry.

e emphasize flexibility in staff selection because the -
most consistent finding of a study of PLATO courseware devel-
opment procedures in military and civilian environments =

‘(Héhler, et al., 167h) was that courseware groups changed

their organization one or more times during their compara-
tively short (two to three year) project lifetimes. The .
chéhges in staff roles caused by reorganization can be some-
what minimized by emphasizing skills 6vér‘positions. Skills
will change rather gradually, and p}ovide continuity during
periods of reorganization.
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Starf reorgahiqaft@hs,cgysed by weaknesses of the :
mémbers are sometimes simplified if skills rather than job
titles are emphasized. If a staff member is unable to
‘ﬁerfonm,satisfactorf1y,andAdischékge-éhd’reblacement is. not
) feasible, reassignment of duties~may be the answer.” For
_example, an author ‘having trouble mastering the CRE language
_' might. be assigned only SME’reSponsibil&ty. ,AItefnatively,
that author might be used as a proctor or 1é339n:editory !
. o . . :
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SKILL COMBINATIONS

e mrtreew a

 ilhen choosing project staff from available candidate

. pools, one is forced to look for individuals who can provide
'several of thé ten talents and skills listed .above. Orie must
éiso‘be:prepéred to make compromices in filling positions and
Acpn3§deF“the,flgxibflity of individuals should their role or

' thé brdjeet change. q"uggested‘beiow are SeveraI common skill

,The leaden of ‘a proJect oftgn ha§ §he addltlonal responsi-

bﬁiitieg‘oﬁ-éuﬁfiéuium«coordinationwfp?égézitmanégeméht, or

“ Bgﬁﬁfxﬁfﬁ-is,°hdwéver, important to see these as diffeérent,
but rélated, roles. An overworked project leader can, it
7ﬁeéé$§ary, assign these rnspons1b1‘1u1es to others whlle
,stlll ma1nta1n1ng his duthorlty and position.

' Assumptlon of the leadershlp and- evaluation roles by
a single person is most common in research projects. Further-

. ‘more, in several ratherxsucceSngl ~oursewrre development
projécts, the leader acted as instructional designer for the
,groupi ‘We would sugggst\this combination be employed in
those instances where an instructional designer has exhibited
,ménagerial skills or vice-versa.
The curriculum coordlnatlon is often performed by an

\,,..

esp9c1ally experienced sub]ect matter expert Experience and
breadth of knowledge are more 1mportant than depth, however. )
Instructor experience is generally eccompanied by sub-
ject matter expertise. However} military training instruec-
tors are not so likely to he true subject matter experts.
The lesson plan and training materials are often sufficiently
specific so as to allow persons with narrow subject matter
expertise to be ~ffective as military classroom instructors,

but they may not be able to perfoirm more general roles such

" as a reviewer for a CBFE developmeit site. These instructors
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o @Qst be supplemented- by "genuiné" subject
. Y i . . ’
T 7 they should definitely not be expected to.
‘Gurriculum development.

matter experts;
supervise the
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TEAM® AUTHORING

One of the decisions that will affect staff selection
. is the organizational structure of fhg staff. At a -general-
support. site; all- the -authoring-may be done independently/”
.‘bgt‘mgstwprgjgct sites: adopt -somé sort -of "team approach.™
The*ébnéépt‘of an authoring team varies. from. site to site:,
at 1éast three different. things are meant by a “team."

T.. In the loosest sense, any :group of several authors
working toward the same set of goals and helping

‘each other may be szid to6 comprise a team, However,
unless they' sharé responsibilities$ for programming,
instructional design, etc., we ciassify them as
independent authdrsxTéther;than‘és members of a team
<363.1>.

2. At. the next level of tec. associaﬁipn; a single
staff member makes the decisions about ‘the design,
content, and programming, but "subcontracts" site
.suﬁport staff to furnish the content and/or the.

~

programming. N -

7‘3}, The strictest team approach divides the tasks of *
3

hesigning, furnishiné content, ahdfg?onramming sSo

that no single peréon makes decfsians'about a]k -
three of these areas. This approach may he compared
:to an assembly line where once a lesson has completed .

one stage of devel. .ment, the control and responsi-
bility passes to the developers of \the next stage.
In practfée, loops built into the process give -
development groups a "second,chance% to see and

modify ‘the lesson.
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The first approach requires the least -coordination. and

allows the ‘mcst. flexibility for staff to enter -or leave the
project. ‘However, because feéw authors .possess all of the

ten or so skills néeded for effective CBE development, theré

nté_thetpoteﬁtiai.danger‘ﬁuf creating an uneven, inconsistent

set .of lessons. ‘
‘ For that reason, many Sites. starting out with: the first

approach described: above modify it. to become more llke the

second approach. Groups of two to four staff members are

bl@d@d?tggethér—SO that the strengths and -Weaknesses in the

- variou§ .skills can, be compensated for. In general, the

-

Fesult is ephancéd productivity and igreater uniformity. In
some cases, authors who have ‘héen successfu11y using the
1ndependent approach are allowed to contlnue in that mode-.
Management needs for the small- group teams are somewhat
greater because of the addltional effort to organize and
coordinate the teams. Generally, however,; it is the
manager's decision to assume a larpger administrative burden
in order to achieve greater control of the project <3B2.1, 7
3C3,3,7364.1, 3CH.2>. ’
h In a team authorins structure the productivity of
individual members is more difficuit to measure and the loss

:of one staff member affects the whole team. On the other

hand, because the team members need not possess so broad a,
rénye of skills, they are more eésil& replaced.

7 Qur experience wlth the strictest form of a team approach
indicates that for authors familiar with other authoring modes,
the lack of identification with a lesson seems to offer
fever in;eﬁnal rqwqrds. However, from an administrator's
boint of view this reduction of ego involvement may he a
desireable outcome (Francis, 1976, p. 32). The most frequent
im?lementation of the "subh-contract" form of team authoring
occurs when subject matter experts plan and design a lesson,

i
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’ but delegate the programmlng respon51b111ties to someone '

?? ] else. A
% Fvaluation of the efficiency and effectiveness of each
of @bege:apthpring approaches is confounded by effects of
B the quality of .the authors and the objéctives of the: site,
AHighly-sk111ed authors tend t+0 prefer and perform Best in an:
*independent authoring mode -Generally, when this mode has

‘been tried and discéarded, it was because ‘the authors' inexper-

w3 kg TR % NLat

fénee precluded their writing Iéssons-with‘ébfﬁicieng quality
or in sufficiént quantity;to meet project goals. Reduced = _
author 1ndependenne has typically been v1ewed as -a. technique

§ ' for increasing the qualify of the average 1essgn and/or

o 1ncrea31ng the production-rate.

f‘ ‘A, rather extensive discussion of authors, teams, and

% ? ‘the -dynamics of ‘authoring structures found on PLATO has been

: prepared by Vahler et al. (1976).

»
vy N

s

P N L I R X T IR E

I T T I TS T I I S R R RV RV P IS SR ST




#
n
b3
J
B
s
3
s
B

STAFF SELECTION GUIDELINES

5

In t?ig,sectioﬁw we offer some comments concerning the -

‘selection of key staff nmembers. The roles of directotr, ~

instructional designer, and author are discussed; -and -brief +
comments are made about several -other positions. 3

Director

-

As is typically the -case, the choice of director is ) 4
éritical to sthe :success of “the project. Therefore this

position: is discusséd in the greatest detail.

In general the following have been found to .be
@fgé: (a) a d1rectorsh1p typically cannot be handled part
time when the staff numbers three or more,. (b) the diréctor

‘must have sufficient time available to be able to watch

students use CBE 1e§sdns, (¢) the directgnimusgﬂbe open-
minded enough to ignore preconceptions and intuitidus gained
in -other media or with other Studeht~popp1atiohs, and (d) the
vpersonal interests and background of the director xust be
matched with site goals “(e. g., don't hire an 1nstruct1ona1
designer for a hardware project anu vice-versa) <2B%.i, 2B1.2,
381.3>. : ‘

A frequently-oVerlookédAprobIém'is~the<qpestion of the
"distance" of the director or other higher administrator from :
the project. The projeét director must be far enough away ¢
from the day-to-day problems of authoring so that these
matters don't obscure the long range view. Some directors
have tried to add directorship responsibilities vo their full-
time author duties <3A1.1, 3A:.2>. At the other extreme,
some directors whose jobs entailed non-CRF duties have bheen

frustrated when they are circumvented in the decision-making

process hecause they had too little tim€ td familiarize
themselves with .the current problems and potential solutions.
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‘When a projeot-orlented site 1s to be s*arted some-

additqonal_1n51ghtsAcan be offered. It is most 1mportant to
obtain the director as early -as possiblé-<=as much as 6-12
months before theé arrival .of the fullicomplemeng“df staff and ’
fté?hinais. This is -especially important if the director is -
not_familiar with instructional development in CBE. An
"early start" has given many dlrectors a chance to gain

- @xperience and make a few mistakes without incurring large

 penalties. If the director cannét bé acquired early, he
Shodld*be—aVailabre‘at least at the beginning -of the project;
-those%projects which had no. leader or a—kﬁown-to-beitemporary
leader have tended to founder unt11 the dlrector was app01nt-
éd <2B1.1>.. In order to be 'sure that the prOJect ob3ect1ves
are well-understood, it is highly desirable that the project
director participate in the goal spééi?ication phase- of the
project. o
Af a general-support site, the director need. not

exhibit the leadership, curriculum development, or subject
‘matter skills that his counterpart in a direct-support site
must.. However, both share a need for managehiaLrLQBE,
instructional deéign, and{media selection expertise <2B2.1,
2B2.?2, 2B2.3, 2B2.4, 2B2.5>.

Instructional Designer

The role and responsibilities of an instructional
designer are neither well-known nor well-defined. ﬁven
practitioners may find it hard to express concisely what they
do. Therefore let us look at several aspects of instructional
design ‘in an attempt to define it by interpolation.

The ancestors of -instructional design (and the sources
of the jargon and-principles used in it) are:

Programmed Instruction
Systems Analysis

= FEducational Psychology--especially learning theory
Educational Technology (audio/visual equipment, etec.)

92
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Hence, -one may_expect to find one or more -of these
skills in the vita of an applicant for an instructional
design position..

There are sevéral things that instructional design

sounds -similar to, but is. distinct from:
1. Curriculum development may ipclude'inStnuctiohal
design, but is often more oriented towards the content
being delivered than towards the strategems or techniques
" “for delivery: e —

2:; Educational psychology research provides :the Ba§is
for much of what an-instructional designer does, but thé
instractional designer is orieated more toward applica-
tions than toward formal research. Because CBE employs
riew and unexploréd technologies, however, instructional °
'desigﬁers fiay well tirn up QELUab}e reseafch*déta.‘*
el
Staff with broad instructional design skills may be
hard to find: Some who have worked only in another medium
(e.g., programmed texts) may apply their experience immedi-
ately and directly, but be slow to adapt or develop techniques
effective for CBE.

Author

In these guidelines we have used the term "author" to
specify the individual who bears the largrest personal responsi-
tility for the develbpment of 2 lesson. The term "author"
has been applied to individuals in so many different roles
and with so vastly different skills that trying to establish
a firmer definition of what an "authorﬁris does not seem to
be a profitable pastime. The next section describes several

93
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typical'sour¢es for authors, the advantages and limitations

of ééCh— and their availability and/or ease of recruitment

<3B1 1>,

- Nanvwsubgect-matter expertSubecome authors by learning

‘the CBF language and,beglnnlpg‘to prepare lesson. .material. - ]

f ‘Becausé becoming this tvpe of author requires only the qualifi-

; .cation of subject matter expertise, such staff are compara-

tively éasy to find. However, SMEs suffér from at least two

ShortCOmihgs. Some of these author recrurts find it difficult

to léarn to program qu1ck1y and: @ff1c1ent1y 70then§, lacking

‘ experience with: teachlngcggygents or with thé development of

: instructional ‘materials, may create lessons which tell rather
~than»£éaéh.(¢,g., their lessons are nonAinté?activé~page
‘turning). They 'may have ‘to rediscover"fbr themselveés the
pr1n01p1es of effect1ve, efficient 1nstruct1on <2C1.1>.

Some authorq are instructors who have been taken from
ﬁhé‘classroom -and taught the GRBE language‘ Equipned -with
‘knowledge about téaching and abouf‘the student population,

- ~they are more valuable and perhaps more expénsive than SMEs.
For -.examplé, "robbing" the classroom of its experienced staff
may not increase financial costs but will exact other obsts
in other ways. TFormer instructors share many.of the poten-
tial problems of the subject matter experts discussed_
above. However, their familiarity with the students is an !
asset that will allow them to avoid some of the difficulties.
Authors who retain some traditional instructor duties may
receive valuable information and insight from their duzl role
<2Ci.2, 2C3.1>. . ’ T -

* -
. . "
-
s

Authors who are primarily programmers can learn thH&-GRE._
language rapidly and produce their first products well ahead
of other kinds of author staffs. They may have a different
under- standlng of what a "finished" lesson is, however, since

revision of programming for esthetic or educational purposes

-
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is not a familiar concept. Though it is-common to teach the
CBE language to subject matter experts and instructors, it is
unusual to teach programmers the subject matter or instruc-
tional design (except when the skills are rather basic and
can be quickly taught). Thus‘pr@gramhefs haveighis funda-
ﬁehtai weakness: they tend to design well-written programs.
which. fail to teach effeé¢tively. Conscientious programmers
may find they have to spend a large part of their time con-
§u1§ing with SMEs or instructors, rather Ehan programming
$2C3. 2>

- It is unusual to usé évaluators or instructional
désigners as authors. TheY‘are:Ordinarili too hard to find:
anqltoowexpénsive for this purpose. -

- J:est the reader come to the c¢onclusion that effective
authors. cannot be found, we shouid,pdint'out,that most of the
shortcomings of the various types of authors listed above can
be eliminated or alleviated by selecting a site staff with
balanced abilities and a director whe can coordinate the
sharing of these talents. The purpose of ‘this section is to
makeé a project director aware of potential staff weaknesses.

Other Positions

Programmer. The number of programmers needed depends
on the degree to which authors are expected to progra@dtheir
own materials. In the case of highly-paid professionals .
(e.g., M.D.'s, lawyers) or manually-oriented technicians
(e.g., machiﬂistsﬁ-it is probably more cost-effective to
consider employiné programmers rather than training the
SMEs to bhecome proficient programmers. At the beginning of
any new project, when the staff is new and inexperienced,
there is often a great necd for progranmming skill. As the
project or group ~ges, the ratio of programmeré to subject
matter gxperts may decrease (althopgh the total site
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~directors <3B1.2, 3B1.2, 3B1.&; 3R2.2>.

-

-

xeipeftiSQ in prograr..ing has increased). Whén SMEs do none
of the first draft programming, a ratio of two or three
.programmers per SME ‘has. been .suggested by several project ’ . -

Proctor. Even when: a project is ‘too small to justify
.subh—arpQSition,—the responsibility for this duty should be
unambiguously assigned-. " For example, rather than Stating
that any staff member present in ‘thé: room is to act as a
proctor, désignate one staff member for spécific days of the
‘week Or hours. of the day. N

I/

§ub§e£; matter expert reviewer. Persuading non-CRE ¥ -
staff to act as rejjewéfs canxbrihgﬂmany'beﬁéfixs; Liaison
~is facilitated, rumors. are squelched, lessons are improved,
an&Aé fée1ing of working togérd«énd meeting common goals is
promoted. ’
A Editor. Though this may seem z rather small function,

experience shows that unless the responsibility is assioned

to someone, small errors will ereatly detract from otherwise 7 j
highly<respectable lessons. — f

General Comment

Although th'is section hopefully proéides site managers
with some pguidance toward selecting a staff, it is very
wrobable that one or more staff members will be selected who
are rather ir -mpatible with the job responsikilities. This
is especially iKely if the staff members are new to CBF.
One should ancicipate this problem and consider how to solve
or alleviate it. BRecause new authors' abilities with the CRF
language and with instructional design are generally obvious , -.
during trzining, it may be prudent to train mor- -:thors than
will ultimately be needed. lote that the final -lection
must be ‘carefully handled to avoid bad feelings about not
being chosen.

9o




A seiéétipq;ptgcegsawhich may avoid %ttaéhing~a;stigma;
to people not selected involves: offering the training to. all
‘members of an dinstitution. qpec-ia"l invitations and. éndourage~
‘ment can be givenmxo.pegplﬁ whose ‘backgrounds are promising.
The trainees who learn quickly and show early potential to be

~.good authors can be offered to be .supported by ‘the. CBE project.

Thosé performing less well can be allowed to ¢ofitinue without
support while working tbwérd their own teaphingfgoals. Even
though many.people are trained and only a few_ unsupported
;rainées will continue, the CBE tréinfng~servésvt0“familiar-

_ize the staff of an institution with the téchniques :and
-objeéctives .of CRE.
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FRACTIOHAL,APPOINTMENTS ' ‘ o

Thls section could be summarrzed in one sentence: theére .
have been too:many. full time authors and- not enough full time-
- ‘directors. Now for an expansion of ‘this-terse 'statement.
h "7 Authors. If current staff membérs are to "be selected
and transferred to a CBE group, it often proves effective e
'to let them keep a fractional commitment to their former
position. When course improvement via the introduction of
CBE is the objéctive; such a staff member can act as a bridge
between current instructors. and the CB@ group. If -an instruc-
‘tor is involved part time with CQE, he eaﬁekee§235reastuof
developments in the course and Tikewise build student enthu=
siasm and find volunteers fér lesson tryouts. TDepending on - !
the potential need for liaison and abilitiés of an instructor {
toward that end, it may be advisable to ecarfy his full salary ;
but "release" him: to work part ‘time in the course. Contin= :
ued involvement andféommifment to the course are hélpful for : s
chodsing appropriate topi¢s for CBE, maintaining rapport with o
" the rest of the instructors and squélching any unpleasant
" rumors which arise. Some authors have wished that they 'had
duties in addition to those of writing CBE lessons becausée

I,

~ theéy felt the need. ‘for other stimulation in order to be -
éreative. _

.Split appointments .arée not. without substantial problehs!
however. Because CBE develooment is oftén less ‘structured :
and deadlines .are Yess firm, staff wiith -split appointments ‘
often find their teaching or other duties -enéroaching. on
their CBE time. That is, tests must be written and 1ab books
must be graded. But a CBE lesson revision may be postponed .
_Qr'skippeés and data snalysis may be ignored or done in 3 cur-
'sory ‘manner. Thereforé, it is advisable to set aside and |
enforce sepawdte time slots fbr each kind of endeavor. Sepa- -
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When a curriculum is being rapidly deVeldped by a large ;
group, the time neeéeded for coordination within the group is
T; typlcably s0. large :that .an author with lecs *hanaa ‘halftime
. .appointment makes little progress. (This i's not. true for
, support Stg?f who neéed not attend all staff-meetingslﬁ When .
independent modules- are ‘being constructed by an instructor
for his own course, a quarter- or third-time appointment is
‘ minimal. The topic. of .what fraétignﬁof time is optimal for ,
; various staff positions is treated at considerable length ;
ih <2C¥.1, 2C4.2, 2C4.3, 2C5.1, 2€5.2, 205.3>. i
7y Directars: Because good administrative staff are rare £
%,‘ ahd expehsivgj there i$ a tendency to spread their talents :
S too. thin. [The director ought ‘to have time to regularly ?
3 see students .and staff working. ‘Theré should be a staff
J me@ber>(éélled~dirgctor, manager, supervisor, coordinator,
‘. ‘whatever) who Q;er§ees day-to-day- problems.~ If there afémr !
g more than about 3 FTES or ‘5 people, that person should be -
full time, not half time <2B3.1, 2B3.2>. :
- L |
. g3
;




Persons who have recently been enro’]ed in. some- sort of =

product.

- ~—
-

TOUCHSTONES FOR STAFF SFLFCTION

s
- -

Genera1~educatign~as—eyidenceaxby,aeéqemic defgrees or other
awards seems to. be helpful. A firm math(bébkgrpund'makes
» *1eéhhing the CBE language -easier.

&

formal education clasSes ‘tend .to more auickly learn about
CBE and how to. operate the term1na1 -

9

Master teachers with 20 or more xeapgﬁaf experience have
‘been found: to he invaluable soufces Qf:iﬁfdrmétioﬁ about
. stuydents, their problems, crisp examples; sceénarios, ete.
‘but many 6f them find it difficult to learn to program.
’ihStééd*of expecting them»td»becbme‘bfqﬂicient in-_the CRE

language, -one can exploit their knowledege to organize
content, suggést lesson strategies and review the final

-

A greatly-néeded personality c¢haracteristic is the ability
to take criticism and to learn theréby--a sort of -humility.
The staff member who portrays a "the customer is. always
right™ aftltude and -encourages cofistruétive crltlclsm is one
to- choose. The presence,of‘such,an'attrtudggean he gudggd
from the -attitudes and practices such as the foJIowinﬁ“

Noes the éandidate submit onhly final-typed versions of
his papérs and memos for cr1t1qu1n9 by colleagues (and:
thereby suggest that comments. are mnot really wanted)?’

Does: the. candidate request critiques at all? Are revis-

ions made on the basis of them? Do student commants on.
test items cause improvements to ‘be made? Are student
—comments ta?en oeriousJy° As anﬂinstructor, has the
teach or test a top1c° Does the candldate regu]arly
revise elassroom handouts?

s ie
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~Yevel higher® than the éfudgnté, ‘Thus a person who: just

-éation)..

" means, consider that high school students are considered

v

may. be- judged ‘more -éasily without reference to their subject.

“¢larity; next. +is succinctness. Consider whether the candi-

Experiénce in. teaching is naturally a valuable asset. ‘the

that experience in -an individualized teaching format (e.g., -
tutoring, TV tapés, programmed.instruction) is more valuable
thar ordinary .classroom: experience (Avher, personal communi-

Preparing a CBE lesson requires a’'great deal of technical
wrfting.‘ Aiqandfdateﬁs skiills ‘may 'be assessed by examining
ibook§ and: articles. -Letters, tests, and directions for lab
éxerbiSés, for example, should also be examincd because they

matter .merit and are more likely té reflect the abiTifx'of
the candidate unaided by editors. Of primary importance is

.date seems to be striving to impréss his_audience or ‘to

communicate.
- - - B ) ‘-, -
Specifying the level of subject matter expertise is often

difficult. A useful rule of thumb (Avner, personal
.communication) is.thgt)tpe“1§§39n-guthor“shogldipe "one

édmﬁleted a course is not. a good. choice for authoring a
lesson for that course. A& recent student ¢an o}fgr—very
valuable insights, but not in the fole of the :author.

As a further—guide~towérdwdetermihing what "one level'™

‘éble to stutor grade School students, college -students able
to teach high school students. In caseS—Where~deg§ees do not
-apply, an estimate of two to three years of relevant field:
experieﬁée (not merely two to three years. since training)
may be equivalént. The topic of sﬁaaénts as authors is
treated in: the next section. - e -




‘MISCELLANEQUS CONSIDERATIONS °
;; . . %tudents as- authors In many academic: situations, one
finds a talented pool of relatively inexperisive labor in 'the-
students of ‘the institution. For a varietyv of reasons, the

students -often adapt more quickly to the Yearning of new
languages and the use of the CPE system: than do the faculty.
;» ] i in such a2 situation someone frequently suggests, "Why not
;;“;f«a,'lét the students.write the lessons?t

: If programming CBE'leSsohe weré identical to writing
= CBE‘1e§soné!'tteﬁeuwould,be.novprobremu ‘However, dniéés

the students have sufficiently morfe background than the

—r

gv course theyraree#fiting—for, they areé likely to :h:ve diffi-,

: in which they were taught. Thus juniors and seniors might
ﬂ ~write fge§hmanﬁ$ophomore level 1e$sqhs, but faculty .should
g’ write lessons for the juniors andKSeniorsg Since most stu-
’ 7 dents aré: available half time or less, the problems noted:
previously for part-timeé work are présent. Furthermore, the
previous suggestions about the adtentagg5~9f,part;time
employees assumed that cthe Festrof the employee's time was
spent in an activity which- ¢omplemented the authoring tasks;
this is unlikely to be true for a student. Finally, exper-
7 ti:;se built up in students will be lost by graduations

R ‘unléss it can be transferred to other students or permanent
- staff <2€1.3, 2C1.4, 2ci.3, 3C3.1>.

On the bright side, the low cost of stulent lahor, plus
its avallabllity may ‘make so large a payoff that the risks
are reasonab} It w111 no doubt ‘he a valuable learning

; o experlence for the student and a student may be able to

: introduce and teach facultx about programming moreé quickly
and easily than~otpefwiée possible, However, student-written
Tessons will probably need extensive revisions before they
are ready for classroom use.

N
% .
: - . % .
+ - M K
2 - ;
4 - P Iy d
3. > -
s . .« =

culty organizing the material in anv way different from that’
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Students' abilities to rapidly -acquire profiéiency with

_ computer languages provide a ké§ounce to be tapped in ‘two
ways. First, students can. be riicely used as.programmers in

on-site projects. Second, students can kindle the interest

of their instructors and thereby start new projects, For

example, several university Sites which requiré every student.

programmer tb—hgve'a'faculty sponsor have found that a major-

ity of their new faculty users are people whose inteérest

wds aroused by being a sponsor <3B2.2>. One project which

paired students with professors to produce lessons :was- able

“to. achieve very low production é6§t$»and*éohé'remarkabry good

lessons (Grimes, 1975).

Matchlng ‘rank and rob It:is imﬁo?tént to- match the.

rank, posrtlon, and salarles of staff members ‘to thelr roles--~

especially for support staff. For example, ‘when instructlonal

designers or proqrammers are held in low. esteem by virtue of

their lack of formal “"§tanding,™ their inputs (no matter how
valuable) tend to be brushed aside. This situation. can arise

.easily when the subject matter experts are é&penSive,pfonSSf
ionals such as lawyers, M.D.s, etc. MNeither full-professors
‘nor fouréstar'gehe?aisﬁhave the breadth of—knbwledéé to

ignore comments from support staff. Unf@rtunéte1y1*§hey may

have authority to do 'so <2C2.4>.

If possible, the most experienced and~guali£ieﬁtinstruc-

‘tional designers or evaluators should have a higher rank thad
the atthors. 1In several projects whére this hierarchy was
‘reversed, the effect was detrimental.

P
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e ‘ SUGGESTIONS FOR AN AUTHOR TRAINING PROGRAM
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‘Give the :new .author a.'student signon. to aﬂlist of lessons
whfcﬁzmust,be coméleted_ﬁith.érpéssingVSébre, ‘Make sure: the
: . list include$ both gobdrand-ooor examples of CBE.. This is .
v - a first step for promoting the author's empathy for the
" student. S "
EQ If p0551b1e, pair up:a new trainee with an experlenced
% and -successful author. If no "old hands" are avallable,
P pair up two new authors and/or a-non-CBE colleagues Seét up a
schedule so that the gkpup:&éets two to three time§—p§r week
. “to go -over progréss, problems, and ideas. Verify that meet-
o ings ‘take place for the first several months. The important
point here is théixﬁhe author grows accustomed. to regularly
o 7 showidg’@nd sharing ‘his pllans and' products with others. This- -
series of planned meetings will hopefully avoid the:“heymft

P
—la

~author! ;phenomenon:. ' : -
7 Advise new authors. to expect that they will have to try their
lesson materials on s‘udents at early .and regular 1ntervals.
The first trial should come no later than eight weeks after
the»beg;nnlng,of tralnlng. Authors cannot restrict their
L Ieérning:tosfbrmal'souﬁces sucéh as manuals, éonsultants, and.
: research reports. They must also learn from contact with
“- students. Encourzge or force authors to test incomplete seg-
ments .of lessons. »

PmpI

' 9 o 4
Insist that the first lesson be "finished" -or set aside and.

é ‘the Second lesson started after two ‘to thrée months. Encour-
age -authors to prepafg written (especially on=line) notes .and
comments gs‘partqu their preparation for reviewing -other

authors' lessons.

- ) :‘M-I()4' - .




neéeded. by Students, howeveér,)

rather quickly. -

97

e ‘L U

Have the instfuctipnalwaesighe? work with every -néw -author at
least once a week. _When student testing begins, the evalua-
tor ‘shéuld join the meetiig (to Suggest daﬁéwqéllectionlgn&
interpretation techniques).. - ’ -

— ) N

‘Provide access to on-line typing iesSons'for‘éuthors who:
)afe-not touch typists; (These lessons are not ordinarily

+

-

Provide the new author with a repertoiré of known, tested

strategies and instructional design approaches. Such a

repertoire can allow: -a novice tgvdévelqp~hi@h,quality’lessonsf

. If tréining«éan-be given at .a major CBE center, make sure

that: authors v;sit operating claserOms; staff meet -poten=
tial on-<line colleagues, reviéwers; etc.; staff meet various

systém consultants;, majntenénéé staff, business office staff,

evaluators, etec.; authors;‘inétrQCLidnél designers, and
évaluators visit the CBE center's: Iibrary to figd books and
jourhaI'suggg§tions for their home library. -
Concentrate the intgoductioﬁ to CBFE andtIaQEUage‘tnaining in.
‘as short amount of time as possible. Although it is possible
to teach dbout CBE at a rate of two to -‘three hours per week,
it is far more efficient to schedule a concentrated course

SN, Coas . ) S .
‘during ‘a vacation period- or ‘even a marathon waekend (with

follow-up: training at a -slower pac@é).

It is preferable that project objectives, content decisions,
responsibilities, course révision plans; etc. be séttled

—éémpletely before training starts. ‘The period .after initial

training i's a .good ‘time to review such decisions, but too

NS
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‘much t1me spent then ‘dulls enthusiasm and allows forgettlng
of recently-learned programming skills,

< —

are useful.

-

»if'Staff experienced in CBE can be employed as consultants,

the best time to have them is during planning period. IF

they are familiar, with the’ speclflc CBE system to be implemen-
ted,rthey should be.employed during the first weeks followlng

training.

If some staff arrive early or have free time prior to train-
they should be directed to
‘prepared written reviews of ex1st1ng materials in their con=

ng (and access.to CBE terminals),.

tent field. These should not be done from a "browsing" or
"ean-lpuse-lt" perspective, but rather as critiques of good
and bad- styles, things to emulate.and things to avoid-.

If the staff is. ¢omposed of members who retain their home
dépant@ental affiliations,—efforts to. foster a group spirit
Seminars with guest speakers, luncheons ete.,

“might be considered:

n e K,

lf'high.qﬁélity léssons written:. at another site would be
useful for students in ‘the tétgeticéursets5, try ‘to begin
to use them as: soon as possible. By using well-tested

lessons. from another site, new authors will get a: feeling

for how a class shduld,reaet>to their- Yessons aftér they are

polished.

Note: Additional specific recommendations for author tralnlna
on the PLATO IV system are found in Francis (1976).

e’
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MANAGING FORMATIVE DFVELOPMENT (PRODUCTION. STEPS)

.The following are dommonly-observed problems at CBE

-development sites,

Colleague reviews. is,néﬁea=by.§ngnci§, Goldstein, &

Call-Himwich (1975) and Call-Himwich (1976), authors have
tended to wait too long before showihg their lessons to

colleagues for a formal of ‘informal review. In some cases;
when reviews did take piaee,~bfob1ems~aﬁd errors. noted during
the. revivewere—ﬂévertheiess 1eft—bnrepaifed— -Bdthuthéﬁréf«
erences cited above contain detailed 'suggestions for -encour=-

) 7ag1n5 p051t1ve, constructlve on<site or off-= 51te reV1ews of
lessons <UB1.1, 4B1.2, U4BT. YBL:UD> ., - 7 N

Student testlng Left toftheir own ‘instincts, inexperi-

enced: authors also tend to .wait far toorlqng‘before testing
lessons -or 1esson,segment§.onAstudents. They -always have

""just one more display" to finish before :getting student
—feedbackue;Flrm managerial control can avoid the problems

assoclated with too much .author effort without student
feedback <uB2.1, 4B2. 2 4B2.4, 982.5, 4UB2.6>.
Student response. data. Most -authors collect sufficient

hlph quality data abou their lessonc to provide a very
valuable basis for lesson revision. However, because somé of
the techniques for analysis are new to them and becaise ‘the
storage space a&éiléble:séldom—ailows a leisurely investiga-
tion of the data, some authors adopt. a "print-and-stack"
philosophy. In order to preserve the data, they get printouts

of it, then délete the on-line .copy. Although this proeedufe«

is :preferable’ to simply deleting the ‘data, it often 1lulls ‘the

mauthoﬁ into feeling his~job,i§'dbneu He may intend to

examine the data someday, but in fact, that rarely happens.
The hardcopy version is not computer=searchable,. and' the
author 's memory and enthusiasm for correcting problems
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- 4 "diminishe§ with time. Soon all he has is a stack of :paper.

T Iﬁé;manager~of a site must not only allow time fof examina-

2”5‘ tion of :data but also must see that a site staff :member

g ' _experienced in using student. response data guides other T

* " 4. authors in the ugé and intérprétation of their data (Francis

ke & Weaver, 1977) <uB2.3>. |

! Revision. The above three tépicS§deal“with,variou§

Z‘ A§spéct§tgf76btéinihg foedback about lessons to enable ‘the

: author to make an effective and efficiernt revision of the
Lessori: Mich of thé effectiveness of CBE is possible
because of the rapid .and specific feedback available from

¢ o student tryouts, For strategies: and topics -where ‘the medium

‘ . -offers: no extraordinary :advantage, one must expect that the
first version of a lesson will be*nQﬁbéttér:eand.dgégfply

> poorer) than the .same matérial in a conventional medium.

‘ ‘However, by obtaining and: using the feedback available, an -

:éuthorvcan,éontihualiy—imprové the CBE’leésop until it is

;{L A §upérid¥ to a .similar lesson written in a medium without

y such thorough, s¢nsitive feedback (Call-llimwich & Steinberg,

TOTT) .

In most other média; revisions are difficult to. make
(especially after "publkication"), data is more expensive to
collect and analyzé, and revised forms appear at intervals
of four to Six years. With CBE, each new class offers the
potential for testing a:new revised version with relatively.
little -effort. o

It may be helpful to suggest to authors that they view
a lesson as$ an hypothesis about how to teach the material. An
‘hypothesi-s ‘may -be found false or in need of modification

RS without criticism of its formulator. Considering a lesson
" .as an hypothesis de-emphasizes the "grind 'em out," one-shot -
—,*proddgtion,mode which some authors too readily adopt.

x
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Lesson 1ntegra*1on ‘The formalities of listing and

“testing'prerequ1s1tes, standardizing terminology, cross-
.referenc*ng, and coordinating lesson content are often
Aperceéved*td be rather bothersome and urimportant to an
. authdr "being creative" with CBE. However, unless ﬁhesé

topics are attended. to, the result wWill be difficult to mold
into a currlculum -and W1ll remaln Just a collection of-topics

‘pn,a subJect

Standards The need for lesson standards and lesson
documentatlon has been dlscussed in part I. Unfortunately,
such standards are frequently -outlined, disc¢ussed, and

-adopted at ‘the Béginning of a project but ignored -ever after.

Productlon goals A1l the prev1ous items might be

:solvable if authors could be given additional time to prepare
.each. lesson. Although reallstlc t1me11nes are essential,

?both over-generous time allocatlons and ‘the. 1ack of short-
‘term ggals are a disservice to developers and a waste of

resources.

CBE suffers from a lack of réliable production yard-
sticks: any two "topics," "teaching pdints," or "objectives"
can differ widely in: the .effort needed to convert them into
an effective, efficient CBE lesson. "Student contact hours

produced" is no better a measure because it rewards the
production of long-winded, inefficient faterials. Neverthe-

Jess, a manager must set ‘goals and déadlines .for authors,
estimating the difficulty of the tasks and the abilities. of
‘the author. It is difficult, but necessary, to strike a
balance hétween a too-rigid -enforcement of deadlines which
frustrates authors: and lowers qualiity and a too-relaxed
observance of undefined goals which may allow some authors to-
maké a career of a singleé lesson.

*

Liaison. Liaison problems often drive authors into

Seclusion: it is easy to imagine a commifteeahaggling over

e
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x¢dthe~content of a lesson, course, etc. Normally .an instruc-

tor simply teaches as he wishes even though fellow instructors
may'teaop somewhat differently. This "leave me aloné, s6 I
can do it,my:wayﬂ‘approaoh—wonkssﬁeasohably well in a lecture

~ format. where thé instructors are competent and are responsi-
ble for all the teaching. However, such an attitude in a
multiple-author~projedt means the leSsons may not be coordi-
nated; in a one<person project; it means that few other
instructors Will ever ‘take advantage of the large courseware
development effort ‘made: by the author.

-
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CLASSROOM :MANAGEMENT

Site directors:usually answer this question: "To the

eXtent that recreational use§eQOh1t interfere with other

uses." ‘The following suggestions. are an attempt to -put this

. general answer into a specific, practical format so that
‘.serious workers taking a break will hot féel guilty, but
noh=productive .users will not compete with .or detract. from

site operations and goals.

Termlnals. If there are recréatiohal users present, -

there should -always ‘be at least one additional terminal free

.so' that a potential user dgesfnot have to dislodge a recrea-

tional user and/or wait ‘to thave ‘the user finish. Because
game- playérs may switch o ‘non-recreational uses when asked
to. leave, and because priority users: may leave .rather than

‘confront a recreational user; the "waste" of a free terminal :
mMust be tolerated by Second-priority users. If a site is
. large (more than 12 terminals) it has often been found

appropriate to: have two or .more vacant terminals .whenever

.

recreational users are present. A site policy regarding
terminal use can be partdally implemented on the PLATO system

-via the Mcurrent usage controller" or CUC.

ECS usage. The use of lesson storage space (ECS) can
also he controlled by the CUC of the PLATé.system. Users
working in their .own lesson spaces: can; however, consume
space that would be used by high priority users, were it .

~ .available. ‘Therefore,; thé site proctor of a general«service

site must regularly check the contents of unfamiliar lessons.

[
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Moise and clutter. It Has been wideély observed that
recreational users tend to ‘have a vgrietyrdf habits which

~

may -be bothersoie to other users, For -example, many .games. )
réquireé. or éncourage rapid bangihgvon keysets. Because o i:
recreational users are frequently limited: to late~night and
early=morning ‘hours, food- wrappers, bottles, and othér debris. ‘
may acéumulaté near thé términals., Lz
Opinion- and: ifipression. 'One of the greatest ‘detriments °
pauéédAby‘eXCeSSfGé«reénéétiénéluuse.is that people ‘who are
r.asually acquainted with. a site may begin to associate :CBE
‘with recreational use,. i;e.ﬁnnqneaéadémic1*noniﬁerious ‘

_eéndeavor. Fortunately, this negative impression is usually
formed only when game playing i's excessive (i.e., to the

. practical exclusiofi- of more legitimate uses).; the occasional
use Of recreatiofial programs as a diversion by hard-working
Staff seldom leaves :a bad: impression.

e

Who can give demonstrations?  When may they be
scheduled?- Can .site resourceés (Such as terminals) be
reserved or given priority during demonstrations?

Because of the novelty of CBE, theré is a tendency by
site staff and higher administrators to "show it off" rather
frequently. Unless this tendency is controlled :and managed,
a-large amount of resources can be spéent without furthering

y the objectives of the project or Site. At oné site in our :

. -experience, the entire staff lost a day's work preparing, !
waiting for, and re-hashing the outcome of each- demonstration.

A separate demonstration .room with a limited-length. -standard ‘

i demonstration is a partial solution to this problem. {
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MAINTAINING STAFF MORALE.

The following is a list of Suggestions for réwarding
individual staff members. It is often desirable to grant

- small, non-monetary rewards for hard work, competénce, -or
other éxemplary habits. Like students, staff members respond
‘td;posfpiye:féedbéck. ‘The 1ist below include$ ‘tasks which

»prbvide,strohg internal rewards and thus ¢dntribﬁte to
overall job satisfaction and also management actions which
cah providé reinforecing feedback to -employees.

~
<

If a lesson s working reaSonably well, the author .generally:
égté,an ego- boost each timé studefits use it. The student
and:instruc§9r~¢omments will always include a féwzngw:cohpii-
‘ments ahq~§he—6hqpefu11y) rather minor corrections needed
will remind~thé author of‘jqépihGW;bOIished:the lesson has:
become:.

The- respéct of colléagues is sought after by staff in all
fields. ‘The PLATO system offers an additional dimension:
on-line colleagués. Because of the PLATO system's communica-
t'ion features, it is .possible to ‘béecome acquainted without

evér meeting‘face-tp-ﬁéce. This: allows a nelatively‘inexpen-

sive method for exchanging :professional ppinionsréndzfinding
-additional users .for cpurséwaﬁé: Since: it is a compliment to
have one's courSeware 'in use in wide circles, thé PLATO sys-
tem's geographical ‘dispersion provides a "coast-to-coast"
vehicle for rewarding the author:

Recggnixionmqf the contributions of spaff can be made..on the
title page -of a lesson; in site bréchures, reports, and pro-
posals; and in references -and co-authorships for journal
érticiesa
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? ) Eér—mbst'Staffg it is a comﬁliment_to,be_askedito givénajr o d
. ;démongtratidn;bf thg&CBE.system and the courseware of ‘the
EQ, 'site. ‘Giving demonstrations (or speéches): or*being~é bréjéct . i
. >“represeqtative at meetings carries a: reward in proportion-.to 7 :
the résponsibility the task requires. A smaller ‘but still é
substantial reinforcement iSugiveﬁ:whén-aistaff,mgmbgrjs 4f
lesson is used by someone élse for demonstrations.
Lesson: reviews, because -of their basic nature ténd to be dis- i
couraglng to recelve. The most 1mportant way of reducing, _ n,‘wuﬂAMM;
the negative aspects of lesson reviews is to avoid giving .
- an author @ review which suggests massive revisions. This T T
can be done by providing frequent, caréful monitoring of the h
S } content and instructional design.. Several shért reviews :
7 throughout the development of the lesson are moré useful and
‘more palatable thanh a massive review at the end. -
"Reléasinp-scérce~resounces such as signons and leSson space '
for personal use by staff members :(or their families) is: a
- suﬁétantlal reward. , S i
More than in most environments, the work that one does on a ;
CBE system can be performed at .any .our of the day. If co- -ﬂ§
ordination, requirements. are Tow, it may be possible to offer
extremely flexible working schedules. In fact. because the -
) potential flexibility -i's obvious to all, failure to offer __ 3
- i't- may produce -discontent. '
[ ' B ' é
- -
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Non~-comparative Evaluations -
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EVALUATION ISSUES

S ety - !
s

, ‘The two obvious directions for an evaluation are a
comparison- of the CBE -materials against a pre-established

goal -or théir comparison to an existing situation.

ES

The~weileknown'diﬁfféultiéSAof‘insurihg ekactly.equiwa- 
lent conditions for a-"new vs. old" comparison leads some

people to make a "new vs. goal" eValuatlon. That is, rather

than comparing the ‘new CBE materials to the tradltlonal non-

_CBE course, they—measure the extent to whlch:the CBE. materials

met the objectives stated. 'Séme :people feel that they can
thus aVéid'Setting up- a: complex research design, dispénse

. w1th the 1nterpretat10n of statistical ana]yses, and generally

e11m1nate the ‘hypothesés, assumptions, control groups, and
detaxled-reports,a55901ated«w;th a "formal comparative
analysis.™ Théy replace these diffiicult and: time-consuming
procedures with production or obefating‘gbals and then merely

" deterfiine "if they made it."

For eXampley’under'this mode of operation, objectives
might be to "produée 10 role-conflict simulations" or "teach
100 students- to .use thé Wheeéler<Whitson apparatus each year
via CBE.™ The evaluation 6f the latter projects seems simple:
one determines if thé simulations ‘have been written or if ‘the
students have completed the les§ons:

Although this form of evaluation may bé appropriate

.during the early .stages of an eVaEUationg its use as a sole

summative measSure is shortsighted; Ohe simply cannot avoid

— e e

a comparative evaluation. :Comparisons may be made with
little -basis and few facts, but students, colleagues, and
administrators will decide: Was it worth the ‘effort?,
Should we .continue?, ete. Skeptics may‘suggest,élferndtive

L LA
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uses for the monetary and- personnel reSources, use of a

different CRE' system or a- 'totally nQneCBE,médium, adoption of

a different curricular or ingtructibnal'pgsign‘phildsQ¢hyi>
of implementation .under different conditions. For example, a
site may "successfully" create its 10 simulations, only to

‘find them challenged as unﬁealistf@bjn%ﬁ}reQUirihg,CBE,gon -
boring. Or the—simulatiohs~mayibéwhigbiy\re3§e¢ted1'b0t-tbo -

expensive to support:
‘Because administrators in séme fields ‘(e.g.; engineering)

‘may be used to accepting -as "success" ‘the fact that something
‘ﬁewfhaslbeegyf6Uhd(pk created, they~maylé}lgh'"meet§'the ‘
sébjectixﬁs”5eyaluatibné initially. However, comparisons with
‘alternatives are ultimately inevitable. ‘Théref;fgjgbéCQUSe
‘of this inevitability, project staff should'be:éﬁ00urégéd to
-gather information -and prepare an évaluation- so 'that the

predictable evaluation questions can bé answered on ‘the basis

:0f Well-documented facts rather than: on épécuratioﬁ.

Comparative Evaluations

The watchword for making fqmparathe evaluations. is
(what -elget) "objeétives." Unléss: you carefully consider
the objectives of the évaluation, you may be saddled: with:
one of 'séveral common probleris.

The first problem is trying to measure ‘(and compare)

iQVéty,hiqg. ‘As noted in the discussion ‘in. part I, ‘there- are

Aélhgititude,ofACOmpariéqns that can be made. Only .a few are
relevant and important in: each situation. Rather than
spreading an evaluation effort too. thin in order té measure:
many paraméters. one should examine the objectives of the
evaluation to determine ‘which measurements. are critical,

and concentrate on those. A set of contingency plans .for
'the:eva10ation‘shouid,beudrawﬁyup simuitanqusly,

i e
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. The :second problem is often found to.'be illusory

_after it is investigatéd, but it nevertheless produces gréat

frustration until that time. Here is the dpparent dilemma.
If you :use  CBEto: teach topiés in the way. you used: to, you.

rhavenlt exploited .i'ts potential -and it wlll»propably not be

. 7 cost-effective for most applications. However, in this

o ) situition the testing is comparatively simple: you‘éaﬁ-use

: the same tests that were used before forHCBEétaiéﬁt students..

by . On the other hand; if”you ‘uSe -CBE lessons which teach at a

. f:higherfcqgnitiVe level via—simulat;ons; mﬁugling,.role-

-‘playing and other techniques which- require a computer, yo#
have two .choices with respect to testing. If you use the old
pre-CBE tests, théy will be a fair comparison for the
original topics, but will not indicate that students taught.
viaACBE may have learned new, high-level 'skills. If you

2 write a new test which measures the h1gh-1eve1 or CBF-taught

skills, it will not bhe .possible. to compare results from: the

two. different tests. It is not fair to give the new test to

students taught without the CBE lesSons ‘because: the CBE-

‘taught students would have .an unfalr advantage.

e bome tome o an e e
v “ -

) The way out of the above dilemma is -(naturally) to
ré-examiné the project objectives to answér the following

o S ot w2 S

question: ™MAre ‘the old objectives satisfaétory as.‘théy -stand
(and are you thus looking for an improvement in ‘teaching
techniques, motivationi; retention, etc.) or are the objectives
inadequate or obsolete? If the old tests are good tests of
_the objectives and are reliable, they should be kept. 1f the
'objeqtiveS'have changed or if the old -exams dé not .adéquately
méasures them, test development 'is needeéd..

‘Evaliuating "CBE"

It should be noted: that it is very difficult to "test
the effectiveness 6f CBE itself" apart from the lessoiis,

ERIC 8




-—JS another way- of saying that CBE is a medium, not a treat-

ation questions dgpend on tﬁe'Wéy in which the lessons were
Mmritten or implemented. Thus the question, "Did the CBE o

111
strategles, and. implémentatlon of sthe CBF system. This

ment. One can evaluate the ability of a CBE .system ‘to allow ' s
various teach;ngnstrategles and: kinds of lessons, and to _
facilitate particular implementations, but most cther evalu-

system increase the student .scores?" should. be rephrased; o
%Did the lessons written for the CBE system. inérease student
scores?" As reformulated, the—qué§tioﬁ»suggests the possi-

bility that another set of lessons might have done a better

or poorer job 6f increasing student scores. It thus clarifies -
the focus of the evaluatlon and hopefully prevents 2953 hoc
’speculatlon about whether the results were obtained because

of or in spite of ‘the: CBE 1mp1ementation.

0
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THE PROJECT MANAGER'S LIST OF WARNING SIGNALS
_'The director of a CBE project and the supervisor of such
.a -director should both be alert for "smoke" ‘that indicates
$moldering "fires" within a CBE :developmént effort. The list
assembled below is not complete, but is useful bothras it’
stands: and ‘because- it .suggests ophen:daﬁger*signais.

If touch input, microfiche, and audio output are incorporated
;nto:iessons,,but are not used -when -testing the student, their
:uggi@ay be trivial and decorative only. 1If these features
are needed to teach, tliey are normally also heeded for- test-

7 iﬁé; Similarly; lessons which use -animations, simulations,
and case studies to teach probably need these techniqués to

test. If they-do not; a briéf investigation may be .

£

warranted. - .

1if microfiche images and. drawings are presented with no
quéstions to check the studénts understanding of ‘them (e.g.,
"Here is' a framis™) the high cost of producing these illus-
trations is not being recaptured by ‘making -effective use
of”ﬁhem: Likewise, ¢heck to see if expensive drawings,.
attichmen;s, and recordings are being uséd more than once.
Can a.drawing that costs $250 to create and rgproduée be
justified if students view it for only a few seconds?

If you. can complete a lesson ‘by successively trying each
multiple choice answer ‘or by entering nohsense answers: until
you get the correct answer, the quality and validity of ‘the
1ésson should be examined. Clearly, a student's completion.

. of such a lesson indicates little dﬁiesgwthe lésson is
followed by a comprehensive test. For most students, lessons
with "paths of least resistance™ such as- those outlined above
produce robot-like behavior but little learning.

Ko
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. If student response and area summary data are not examined *

within a week or two after they are collected, and are: merely

:stored on-line or printed. out :and stacked for later revision,

there are serious questions about the effectiveéness and

feffiéiency of lesson revision. ft is a simple matter to ask.
an author a few quesStions shértly after students have used a
1lesson he wrote: It is appropriate to ask to see where the

data is, what analyses have beeﬁ made, and’what~change3~ba1e"'
‘beeh incorporated into the lesson. Other useful inquiries

are, "How long does it take to look through that data .on-
1ihe?", "Do you anallyze -each student run?", and "What changes:

‘have you ‘made on the: basis of student ¢e§bqﬁ§§ déﬁé?"

"A"student notes «6r -comments file is .normally attached to a

lésson or to ‘@ course in order to gather §tuéent suggestions
about a lesson. Reviéwing these .comments cah be insightful,
though all comments cannot be ‘taken at..face value. If some

of the suggestions have: basis oF merit, a diScussion of the

student views with the author may. indicate the- author's

. view toward students. The presence of authors who ignore

student ‘comments out of hand indicates :significant problems.

By asking. an author about ithe topic .and status of lessons
written by his gglleagqes,:ybu may be able to simultareously
make two observations. First, the -author's answer indicates
the level of invoiVemEnt he has with: others, é.g., if the
aUtBorihas'become‘a'hermiﬁ. Second, it indicates the level
of ihter-coileégue réviewing. Note that the question should
not forcé the author to render an opinion about thé quality
of the rest of the staff, just what they are doing. ‘Also:'it

‘may be useful to ask the authcr if he has reviewed any

partially-completed léssons. Authors who are requesting
reviews during (rather than after) déVelopment should be
reinforced for this action.’

reimrereed 121
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Lf,éeverél—months-after training, an author cannot explain

why he ‘is writing,objectives or -documenting the lessgn, fur-
ther training and guidance .are needed: Likewise, if an author
canno§ show thé orderly relationship between the objectives,.
the tést; and the ‘body of his lesson, the manager must reluc=
tantiyiéoﬁclude that the instructional design training hasn't,
Eéen,understéod or accepted.

-

‘Thé number of students who can be handled by a single proctor

is .a good indicatiun: of the degree of polish.of the lessons.
Though "polished" lessons .are not necessarily good lessons;
any lessons which -have ‘béen used by more than- 50 students :and

which :still require heavy proctoring (fewer than 12 stiudents
_pgripno¢§or) are probably not getting the attention they
need;

‘Thére is a set of commonlyzused computer routines on the

PLATO. system in what is-called the "1ibrary." If authors of 3
to ‘6 months of experience don't know of the exiStence or the
conténts of the "library;" they -may be spending time re-
inventing routines that are .already available: A ?év€ew<of

"on-line resources is appropriate.

A list of all the lessons being devéloped or in use is found.

‘on the PLATG system in the "catalog" lessons.. To be Sufe

that authdrs are - not ignoring already-available courseware,
‘a- manager Should ask the author about other materials avail-

1able in the subject area, the reIatiOnsbiﬁ of :those materials

to lessons currently being developed by the author, and the
feasibility of incorporating segments of alreadv-written
lessons into ‘new: materials.

i
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MISINTERPRETATIONS

Two misintérprétaﬁion§ have béen observed often enough
to wénrant'warhfng site managers about -them.

Some authors misinterpreted the zeal with which CERL
instrué¢tional designlqpnéultants promotéd data collection,
uSe,qﬁ‘gdswer-judging:rathgg;than,multiple choice, .and inc¢lu-
sion of feedback for specific wrong .answers. They felt. these

‘things were being promoted by CERL stdff because CERL wanted:

:powerful features of the system exploited for organizationaL
glory. 1In fact the CERL staff felt that these were funda-
mental features (not esotéric ones) and that if .such featurés
were available, but unused, theré was little justification or
néed for empioying«a‘médiUQxés expensive .as QBEN Only ! " -
through use of the powerful software features can oné justify
using CBE.

Authors misinterpreted reviewers" ‘eritiques of the
positiofiing of text, arrows, and feedback -as well as their
implementation of touch panel input. Kpﬁhors tended to
regard these issues as gﬁimpoitant esthetic,conSiderétibﬁé.
They felt that so. long as the subject matter was présent and
aééurate, there was little need fqr‘fUrtﬁer'fgyision. In.
fact, CERL and othér,grdups,have,accumulatéd,sdbstantial
évidence to indic¢ate ‘that one can efficiently "hide" infor-
mation on the screen by placing it incorrectly -and that
casual implementation of features such as touch can- signifi-
cantly reduce test scores (Avner, personal communication;
Venezky, R., Bernard, L., Chicone, S., & lLeslie, R., 1975).




put that determine cost-effectiveness.
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POTENTIALLY COST-FFFECTIVE USES. OF CBE AND PLATO

. A CBE system itself is neither cost-effective nor non;
cost-effective. It is only the usé$ to which the System is
To guide new sites

and projects towards uses of thé CBE.’syStem which are more

likely than avérage to bé cost-effective, we ‘have prepared

‘the suggestions beélow.

Simulations of expensive training .equipment (including hard-
ware simulators) have been found to bé cost-effective ~
Srawford, Hurléck, Padilla & Sassano, 1976).

It is a mistake to discard all -conventional teaching materials
Often workbooks, film-
strips, video tapes, or programmed texts can be supplemented

with CBE:
avoided, ‘the high cost of equipmént and materials continues

and replacé them all with CBE lessons,
By supplementing, high. development costs are

to be amortized, and the rate of preparation and—Vaiidatic_)n_~

‘of the improved instruction is increased. ‘For example, if a

video-taped training movie has become incomplete and obsolete
after three years (or if students don't seem to completely
comprehénd it), 'the tape could be followed hith a short CBE
lesson which covers a bit of new mateffai and corrects some
obsolete nomenciatureu ‘Then- .an interactive quiiﬂover ‘both
the tape .and the CBE supplement could be administered. Even
if some comparatively expensive CBE .animations must be pro-
grammed, that may,be cheaper than re-shooting the entire
video tape. Because many "home-made" training movies forget s
to point out-a mechanism, note an exception, or focus
attention .at the right time and. place, they sometimes. fall
short of their potential. A small investment in supplemental
CBE training might thus yield large instructional benefits.

124
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Because of the PLATO system's high flexibility, it may be
advantageous to design.-other computer teaching systems or

instructional materials on PLATO, even if the final product
i$ to be delivered by a less sophisticated computer or medi-
um. For example, the evaluation and validation .of instruec=~
tional -materials (including tests) may require several itera-
tions .of product developrient, the gathering and analysis

of substantial data, and ithe preparation of detailed docu-
mentation and reports. It may be cost-effective to do all

the developnent w.rk on a PLATO system, then: print thé mater-
fals in final, validated form as conventional or programmed

texts. Similarly, a CMI system capable of -being implemented

on a mini~computer might be better designed on :a powérful

computer such as the PLATO system, thien converted for the

smaller; cheaper computer. By using the PLATO. system initial-
1y, some options which would be difficult to install on the

mini-computer could be implemented: only those options which

were: found to have great value would dItimately be installed
on ‘the mini-computer:

Whén group pacing is being used with conventional materials
and media, it may be cost effective to provide individualized
rgmediai training for slow members of the group during evening

~ or free hours. Since in group- pacing the speed of the group

is set by the slowést membér, a relatively high cost for -a

few studénts can be offset by the savings of several hours by

all‘mémbeps;of the class.

Similarly, when costs for drop-outs are high, remedial courses
via CBE may be cost-effective. In some ciréumstances it may

‘be possible to combine two courses teaching the same topic

to studehts with different backgrounds (e.g., with and without
a strong math background) by providing an individualized
supplement for some of the students.

LS
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There are two é@pnqécﬁés foﬁ‘analyzing“the question: "What
size ‘¢ourse is optimal for CBE lesson implementation?" By
focusing on development -costs, one can show that a course
‘Wwhich has fiany students can more quickly amortize these
_costs. Ry chusing on delivsry costs, one can-demonstrate
that instructor costs for small classes are very high .and an
easy target for cost effective CBE lessons. Furthermore,
sma11~classé5’arewtypicalryitaught infneQuentiy;lthereby
inconveniencing :students and::perhaps lowering total enrollment.
Once developed, a low enrollment, self-instructional class
might be ‘quite "inexpensive to deliver and may provideée hign
royalties if other $mall institutions wish to offer the
course to their students. If cost effectivenéess is -to be
achieved'Via‘timé savings, ofie should: choose not only a
course where substantial timé can be saved, but also a course
" whose students-aré being well-paid for their time. For exam-
éle,*thé money earned by saving one hour of .an executive's
time probably pays for more hours of CBE ‘time than does
saving one hour of a c¢lerk's time.

In the situation of thé impending loss of an irreplaceable
instructor, CBE may be able to ¢atch his best moments, most
thQUghtaprovoking problems, and most éfficient teaching strat-

~ egies--and do so far méferéfﬁeciiVely than

any other medium.

- v M
Travel expenses for continuing education, updates on new
téchnélogyﬁ ete. can be reduced or eliminated by implementing
on=site continuing education (or refresher) -courses wia CBE.
In some profeséiohs, however, trips to take refresher courses
are treated more as vacations than as training sessions.: In
,5uéh?ca5es,‘é—CBE,replacement for these trips will not be
-popular.
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Some testing situations require the simultaneous. testing of
a team of students (e.g., replace a ‘truck motor). Because
above average students may compensate for weaker~stgden§$w
individual competehcies and weaknesses are difficult to find,
reward, or correct. Such performance tests are typically
long and expensive to administer and difficult to grade.

CBE simulations offér a way to' test for each student the
cognitive portions of the task (e.g., order of procedures),
with less cuirig and promptihg present than with other media.

Training in safety and safe-practices is often donerpérfunc;

torily, with no enthusiasm and littl'e effect in many indus=

tries. Unions and government bodies réquire monthly safety

feetings which are sometimes more of -a "rest period" than a

learning experience. CBE lessons offer the possibility of
simulations for procedural tasks which include "builit=in,"

“-random -calamities to be dealt with. Accident prevention can

result if the training can be shown to have a measurable

impact on daily procedures and. personal behavior.

Calculations about cést-effectiveness must include all ‘thée
constraints and conditions. A .good example of how an overs
$implified—comparison-might prd&uée misleading results is
found in Lackman (1975). In Lidckman's study, medical simula-
tions were prepared: in -both PLATO CBE format ahd‘as:paber»
and-pencil exercises. When one éalculgtés thé development
costs for the simulations in éach medium, -one finds the CBE
format costs 4.7 times more: and thus appears to be ‘the most
expensive. However, the Simulations were used by practicing

M.D.'s .at conventions, brofessionaiﬂmeetingsq.and inﬁormai
courses~-always with voluntary participation. The actual use

of the PLATO CBE simulations was found to be ¢ times greater
than that for paper-and-pencil -simulations. Hence, on a "peF
use” basis, the development costs were only half as much. In

12y
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@ $similar fashion, one must carefully consider liow bést to
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calculate cost/hour for CBE materialks. If one. spends. time to

‘improve -a lesson by allowing students to complete the lesson

mére -quickly, the change makes the.gost/hour less favorable
even though the lesson is better.

Wng:chgiQéring the cost effectivenéss of CBE. compared 'to

.other 'media or alternatives, consider what options .are actu-

ally available. For -example, it may be cheaper to6 use another
computer to do some numerical integrations, but if theé other
béﬂbuter is blocks away or offers -only overnight service, a

‘CBE system with higher costs; but. faster turnaround might be
preferable. Likewise, video tape might be the most appropri-
.ate medium for a topie, but if you lack video equipment, CBE

.aqimétions might be the most cost=effective option available.

It may bé more cost=effective to write new courses using :CBE .
than to convert existing courses. This is particularly true

-when, ;substantial bépftéi costs for equipmeﬁt; texts, rooms,
-etée. have élready been .made. Even if a CBE;simuIated‘lab .

is cheapeéer .and teaches better than actual lab experience; the
fact. that the cost of .existing lab equipment and special; ¢lass-
rooms ‘has not yet been amortized may mean ‘that switching to

CBE 'simUlationg is impractical.

Much of the time savings arrived at by converting a ¢onven-
tional lock-step, lecture-format class to one which is com-
puter-based are due to time saved through selpracihg.‘ Some
opponents of CBE argue that only the savings of CBE over and
above that for other sélf-paced media can be considered when

calculating cost-effectiveness, Howeéver, the management :
_ function of CBE is often the key to being able to implement
.and. .operate .a self-paced system. That is; without CBE's

128 '
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mahagement, capability, it would not be feasible in some
caseS to desigh a self-paced course using -other cheaper
‘media. -
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WHY USE A. CBE SYSTEM LIKE PLATO?

The decision to use CBE, and the PLATO system in partic-
ular, may already have ‘been madezwhén the site manager assumes
his duties. Nevertheless, it may be prudent for the managér
to review the :decision. Below is 2 brief list of character-
istiés of the PLATO system which make it worth using.

It is a coriputer and can do things: computers: do-.

- For example, it ¢an :store and'procésé,aqtat on -
the: otter hand; it.is ndtuavgeneréiapurpoéé‘cdmé

-~ puter: it has restricted database operations and:
relatively slow input and. output from terminals.

It has a uniquely -powerful largiiage for teaching and

performing other special functions.

‘ TUTOR is widély recognized and. imitated because
of its powerful features. Moreover, it continues
to add new, uéeful'featqresw ‘However, TUTOR
programs are not readily. transferable ‘to other
computers.

The PLATO system is equipped with a unique graphics

terminal as -an output device- -

The tenminél and the au%fliary:devices which can
be attached to it offer a broad potential for

nearly any ¥mportant kind of -ifiteraction with .a. -

user. However, unless the training requires
these features and the iéssén developers make
. use of them, the potential is wasted.

The communications netiwork provided by the PLATO system
is unmatched inlterms of the breadth of types of uéers
and types of information. communicated.

Lesson writers can not only share courseware, -but

can co-develop lessons, review lesspns'dgring '
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development, etc. Nevértheless, there continues

e to be .duplication -of effort and missed ‘opportuni-

ties for inter-site communication.
The ability of the PLATO terminal to .control, external
devices ‘makes it ideal for rUhningApsychology/educétIOﬁa
-experiments. i

Student interaction data related to educational _

goals can be gathered rather automatically. - . | <

Timing, presentation. of graphic and -other stimuli

¢an. be intenagtivély«contﬁbllédw
Both the hardware ‘and software are designed so that. a
'student can ‘begin to use the terminal after 2-3 minutes , g
.of orientation, No computer jargcn, .programming skills,
or- technical abilities aré required. '

‘One -can- £ind somewhere :on another computer or in .sorie
other medium most of the features cited above (wWith some
exceptions, such as the TUTOR language). If only one of the
features is needed; it canh probably be obtained more readily :
or inéxpéhsively'elseWhene‘thanfthg—PLATO system.- However; . =
one:of the great virtues of the PLATO system is the faet
tfhat,many ﬁseful facilities .are available from -and integrated i ‘ f
into a single computer system. )

Some. eX#iples of these fruitful combinations:

VAna

Computer-management of CAI ahd‘off=riné materials,

Realistic¢c CBE simulations via -graphics, database, and
intérterminal ¢ommuniication fedtures and terminal
peripherals.

‘Powerful teaching strategies involving .sophisticated

‘branching algorithms, drill paradigms, computerized

diagnosis of -studént weaknesSes, and student control

of sequencing.
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CONTINGENCY PLANNING

e I " Few laws are ‘so invariantsapd“pft-qpbted,as Murphy's:

‘ MIf anything can go wrong, it will." Realizing the wide
—apﬁfiaabiiity of thi;'law, it is' only reasonable to -construct
éontingency plans for some of the predictable crises in the
1ife of a CBE site. Below is. a list of likely problems and
plausible alternatives.

The system or local site experiences :a "down" period longer
than one class period--as long as several days.

Teach conventionally in lecture format using lesson
authors as instructors: . ‘

‘Use hardcopy version of CBE lessons prepared before the
downtime period.
-Postpone trainineg.

Lesson produdtion- goals are not met, or substantial loss of
eXQerighced'pérsonneiioccurs.

. If availrfole, hire expensive experienced staff,
: If time permits, train. hew staff.

Reduce the scope of thé project.

Extend the term of the project.

ﬂirefqu£31de contractors to complete the development.

@&

‘The student enrollment in férggtucgUrses becomes so low: that
evaluation statistics will not be reliable.
Extend the project to increase the sample size.
If you are dividing the students. into experimental and
control groups, make them ail experfmentéiw;hd use-
previous classes for control.
Modify the materials to. teach a high-flow class.
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Ihe studenx enrollment becomes so large that there are too
'“ééh;fsidaéHEE“ééisEEédcie; or gééess)tg terminal time is
reduced so that sufficient terminal time is not aniIabie.
Reduce the amount of apthorihg~%nd‘thé number of
terminals devoted to authoring.
Schedule agtﬁorihg for weekends.and evenings.
. _‘teach part of the students éonventionally.
; Aliowfstugents‘tb,sélf-scheduléithemgelvés during
non=prime time.
+
There 4S & persistent problem with obtaining sufficient
cémbuterMStérégg iCS) for all student lessons.
Schedul'd ‘classés so that stiidents are likely to .be
: sharing a lesson in ECS. Essentially this means
re@ucingithg selfzpace mode and adopting a mofefiocké
~ step~griénéation4 S
B 7 If- practical, invest thie time of programmers to divide
veny large lessons. )

The funding or ability to pérform the project is suddenly
: 7 terminated. :

] 7 - Prepare hardcopy versions o6f all completed instruction.
Re-program the materials for other computers or rewrite

L the materials for cther media.

Although none of the potential alternatives is supplied
with a cavéat, each should be! Note alSo that this list is
far from complete. One of the main purposes of these guide<
lines is to presefit examples of situations, problems, and
altéernatives. A more complete list of contingencies would
:contaﬁn:épbions:ﬂoc-ppoblemswwith:poon lesson; quality, :person-
‘nel problems, skeptical traditional instructors, etc. The
manager of ea¢h site should prepare his own list, and if
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necessary, .get it approved: Such advanced planning allows
for thoughtful procedures such as the "backwards implemeénta-
tion" discussed in part I.
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GUIDELINES '‘FOR COMSTRUCTING PROJECT TIMELINES

) ‘One .of the most important problems encountered in
,:pléhning,and*managing,aﬁcﬁE site f§~thatAof§és£iméting the. =

S  size of the staff and the total time needed to complete a
majof lesson development effort. S;tes frequently over-
‘eéiimate their bfpdhctign efficiency or fajl to. take account,.
i ‘6fi56h;bE6dﬁbtiqn tasks and ére thus unable to complete the
intended project. .For that reason these guidelines. have
already reécommended tnat sites allow for "soft" failures or
,w}y§ ‘to demonstrate: siccesSs despité not achieving all
-original~g9ais.

Although "soft"™ failurés are better than "hard" ones;
what is needed i$ a better basis for determining theé inagni-
tude of the task and the productivity of the staff. The
ability to make accurate forecasts will lower the frequency
and severity of mid-project adjustments and .reduce thé :
3 uncertaintiéé of CBE courseware develdpment.

» The following -discussion: assumes that CBE is new to
néarly all staff members at a Site. (After a site's staff .
members have experieéfice; they can maké estimates: by extrap-
olation; but during the pianning'staggs of{a site, 'no lessons
have been written. Yet this is the period when the ‘best
éstimates are needed.)
i In spite of the fact that local situations create issues
which cannot be answered by generalizations, we feel that )
: ‘we ‘have gleaned some insignt which can be‘used:in.projeétr-

constraints as realistic as possible, wé have prepared the
following example of how NOT to use estimates of lesson

. planning and management. In order to make the problems and
production time: to plan a project.
|
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‘Project History of WNL

~ The NeverNevérLand project staff read several réports
which indicated: that groups similar to theirs had spént 250
__author ‘hours tc write each hour -of lesson matérial. The NNL
,gquect wished to,cneaEg 100 -hours of CBE material and calcu-
lated an authop:working,2000’hours=pér year could develop
eight lessons. They thus requestéd and received authoriza-
tion. to hire 13 staff for two years. They were ‘told: that if
‘the. evaluation reésults were good, the project would be c¢on-

- prraa

tinued. All the authors, -programmers, illustrators, and

technicians were working full time within three months after
thé project started, and. within six months they -had leafned
‘qndugh-of the authoring language to be producing lessons.

The fact that the last three 'moriths of the :project were
‘segréSTdé for évaluation and ¢ould not actually be used for
development did not bother the project director because the
rate of lesson préduction was faster than the assumed rate.
During the second quarter of the first year of the project,
the average production time was 250- hours per hour; the
third quarter, it was down to 150 hours per hour! Though
the fully-operational lesson development period was to be
onﬁy 15 months (24 months minus 6 months arriving and

.getting trained minus 3 months evaluation), the production
rate achieved at NNL seemed destined to be twicé as fast as
had: been predicted.

The project director.was surprised when the fourth
quarter.production rate rose to 175 hours per hour rather
than continuing to decline as he thought it would. Fgeiing
‘his authors had become a little too relaxed, he put on the
pressuré to produce. During the fifth quarter, it took an

avérage of 150 hours to produce each one hour lesson, but two
authors disliked the pressure and quit. With only six months
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left, hiring iintrained staff was out of the question; instead

one experienced, but expensive, author was hired to- .replace
the two who had quit.

. Beforewthe,finai'evaluatioh<periggﬂbegan, several prob-
lems reared. The NNL project diﬁegﬁéf*é boss asked to see
some evaluation data. to show départment administrators so

- fhat the project could continue to bé funded. The boss

' understood that the:evéluation’periodfhad,nOt'begUn,'bdtrhe
needed some évidence'that the CBE syétem,shéﬁld béaképtg and

D -~ he: needed it before the end of the current contract. He

‘ would even be happy with lesson validation data, he said.

Unfortunately, lesson validation data was in. short
sipply: The projéct .director admitted that thé lessors used
during the evaluation period’ would include some which had not
been ‘validated prior to :the evaluation period: (i.e., they had
not yet béen shown to teach efifectively) and some lessons

R B

which were not even written yet but which’hopefuliy would. be
finished during the evaluation period. The difficulty was

¢aused: by the fact tnat only threée classes -a year ‘were sched-
uled (Fall, Spring, and Summer). Most lessons were revised
twice before they were validated and: hence few lessons
written ddbing the second year had had enough use to have
reached’ their validation criterion. Most of the validated
1éssons were those written the first year, when production
‘was slow and expe}ience was minimal. ‘
Lacking sufficient data on which to basé a decision, the
department was forced (rather unhappily) to grant the project
an‘ekténsion for only a few months, until the evaluation
phase could be completed. The department was willing to con-
tinue the project, but needed evidence to justify that decis-

ion to a budget-conscious administration.
During this extension period, the NNL staff divided
their time between running the evaluation and finding new

e




jdps in more stable environments: Thbugh'thevevalqation

results -wére seemingly positive, onlg one class of students

was included ihiﬁhe evaluation sample (because only three

classes started a year and only ofne céuld be run ihithe three

morths set aside for evaluation). With such .a small sample,

" statistical tests had only limited power to detect differences

in student performance. Furthermore, some .skeptics said: that

summer School students were so atjpical that pﬁ% results.

would- .not be_appiicgble to the students: in the other'éeSSiOnS, -
Faced with a depleted staff, positive evaluation results,

(¥4

and another long training :period for new staff, the depart- :
ment funded. CBE 'support .for continued student operations and k
lesson maintenance, .but no more ﬁgw'deveImeént. Some
‘members of the administration felt that the department had
been used as a training ground‘fOr CBE;authors; who: left for
better jobs after being trained. Though they acknowledged
the student satisfaction and’ the -enhanced performance, they
discouraged any new lesson development.

The reader should be advised that although there: is no
NeverNeverLand site, the details. of this fictidﬁél account
are a composite of events from the case histories of several
actual .sites.

lLet us examine the errors and misconceptions of the NNL

staff in planning their project.

Post mortem Analysis

The story ended in the place where the planning should
_have startéd: the evaluation. After choosing objectives,
one should begin immediately to decide how to evaluate the
‘project. Using "power analysis" techniques (Cohen, 1969),
.oné can determine the minimum number of subjects one needs
during the summative evaluation period to have a ‘reasonable
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chance of detécting performance differences. ‘That informa-

‘tion, combined with average class sizes, can be used to deter-
miné. the length of the evaluation period. As NNL found out,.
the need for evaluation data comes before Eﬁgalast day of the
;prbject. Because final evaluations are uSUalljwnot completed -

before the end of the project, it is«necessar}JtOKCGIIﬂcﬁ'anq
interpret some prelimina?y~data. That .can come from: the

formative development. or Vaiidatibﬁ data or, if several
¢lasses of students panticipate in the~éva1uation«pefio@f

.,
Brart
\}»N

Assume‘that power analysis indicates that 100 :students

‘are needed for the évaluaticn: If classes average: U0. stu-
.dents and:-are taught three times pér 'year, the entire final

year of the project will be needed to gather summative -data.
If the lessons require two revisions before validatlon, three:
groups -of students must use "each lesson, thus adding perhaps
anothér year to the project. (Because initial testing and
formative evaluation can be: conducted with- students from
other courses in many cases, the oﬁe-yéar*vaiidatidn'ﬁeriod
can often be shortened.)

At the beginni@gvofv?ugfoject; staff are learning about

the language and pBﬁ; lesson Hevelppmeht may be slow for 4 to &
months. Using the assumptions above, one finds nearly 30

months are needed for training, validation, and evaluation
aloné. Development time must be added to the 30 ‘month sum.
Unless the validation or evaluation periods can be shortened,

'such a project must be more than three years in length.

Projects which attempt to perform summative evaluation.

simultaneously with lesson validation have the following

problems. Since the lessons are changing during the evalua-
tion period, the summative data collected are not ccmparable.
Furthermore,,problems with one lesson affect other lessons;

making detection and location of pedagogical stumbling blocks

more difficult than if the lesSons ‘were validated individually.

- -
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includes. Most staff who prepare lessons also spend- time

) revising lessons, giving demowstrations, using the lessons
to. teach, reviewing lessons of other authors, constructing

routers, aiding the evaluvation, and training new staff. Half

~or more of the timé:gﬁ staff may thus be ‘spent in' duties not.

directly related to6 leSson .productior. That is why the NMNL

seemed to be doing so well. A rate of 250 hours may have.

characterized the entire ‘NMNL .project. eufort (e.g. . the” total
time consumed by each author during al}~stages of the pro-
Ject d1v1ded hy the output of the proiect) Production of

first draft lessons generally ‘takes less than that ‘250 hours
per "hour and certain individual lessons oftenﬂcan be pro- )
igrammed in verv much less time. A further source of confusion

in reporting: productlon rates fis. deciding which author- support
time to include. The time of programmers is certainly includ=-
éd, but should time for r'roci:o‘rs,,'.s_ecrtgtarie‘;: illustrators,. =
éﬁdﬂha?dware repairmen also 'be counted?

7 Courseware production times ¢an- be melead{hg‘fgr
several reasons. VWhen starting with an inexpeérienced staff,

arpréject director finds that the "learning curve" reduces

production times quickly. The first. lesson each author

writes may take 600 hours to produce, the second 300, the

third 200. Furthermore; each lesson tends to improve in

‘quality. TheAproductiah ﬁime seems destined to continue

deéreasing. Instead, three factors tend to .make the produc-

tion time level off or even increase.

A major burden for authors mid-way through a project is
the inéreasing quantity of data gathering, interpretation, and
réyiSion activitieés required. Initially, an author has only
a few lessons to revise; he can spend most of his time creat-
i'ng new lessons. There may be only a few periods when there
are students at an appropriate..place in their course to use

his lessons. After a year or so, the author must .devote a

R J
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considerable amount &f his time to.revising -and .maintaining.
‘existing lessons and tésting new ones. '

A second: factor tending to increase coirseware produc-
tion time is the finding that the "learning .curve™ typically
shows: "setbacks™" (Avner,:perSOhal4communicatign)'during‘whiéh
a new author may drop back to low groductign rates. Avner
discovered that these plateéaus usually happened when the
author was perfecting :a new instructional technique. Each
néw technique added to the repertoire of the new author wWould
show. a "learning curve™ of production efficiency as it was
%?gbpligd:to more and moFe lessons. UAtil an -adequate réper=
toire was déveloped for the specific needs of‘théfaqthor!§

project, it was quite ¢ommon to see errati¢ shifts of ‘from 20
to 600: hours per hour as an individual author added and
exploited each néw téchnique. In areas where a wﬂde range of
techniqués. aré required, it took a year or more'to'dgyeiop;é
repertoire adéquate to make full use of thé capabilities of
‘CBE. However, once ‘the repertoire was present, excéeedingly
efficient production -of effectiveé material often resulted.
Taking into consideration the -amount of time heeded to learn
these skills and the -amount of -effort often required of an
author for other duties, it is not realistic to expect that
many one-hour lessons wiil‘be produced by a new author in 17
hours .during a 3-year project.

'This need for trainingfof users of -a medium should -not
be surprizing. Few would expect a group of novices to make
effective .and efficient use of even well-éstablished media
such as. film or videotape without a substantiai period of
learning and. practice. At the same time, it is easy to be
misled by the appareént ease with which a novice is able to

. produce first-draft materials in almost any medium (film and
CBE included). .
As. .a project matures, its authors gain additional re-
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>§§an81§jlfties. When few lessons -have been written, there ﬁ
. is very Tittle need for routers, for bookkeeping about the %
; 1 " riames and locations of lessons, .and: -for scheduling -and ¢v?
2 proctoring classrooms full of students. These aqtivjties”

are added to the tasks of authoring, reviewing lessofis and: :
. preparing for ‘thé evaluation. These accumulating duties act ;
L as: a third force to $low lesson production during project, :
- maturity. -
- A final problem suggested by the NNL example is that ;
- .estimates. of the number of developers needed .should ‘be adjist~
f ed upward to allow for non-development staff 'such as .proctors, 1
§: gilgstratons, 'r‘u.\e‘;}_a‘i,r‘_rflgen;get';c‘:.’w Thése staff may be needed ) ’ %
: only part time during limited phases of ‘the project. Their .
: 5kills. are important, but one -cannot expect to wrAplace deveél- VAJ
opment staff with stpport. staff and :still meet the same pro- i
gbctdon*géais. - ?
A Gautionary rote -about the production rate of 250 .

hours used in the NNL example is nécessary. Seéveral projects
have derived or used a value of 250=300 hours for overall i
préduction time including trainifig), revision, etc. We can- L
. not. endorse this or any other "rule of thumb" value because ;
P of the vast differences between sites and projects. 1In the i
EW". «eanliesf Stages*of project planning, it might be reasonable __ ;
to estimate 300 hours per hour -of ‘material to approximatégfhé ;
'scope of a project. After the scopé'is»eStabli§héd, the i
objectives determined, and an evaluation. sketched out, one é
should request several indepéndent CBE'consultants to refine :
the: plans and provide estimates of project milestones, staff ’
needs, and timelines. Providing rules for making ‘such - é
estimates is beyond the purview of these guidelines. The ¢ %
consultants? estimates must be-wverified during the first year 4%
of the project, Qbserviﬁg the caveats..noted in this section f
about the fickleness of trends. .. A ;
f 144 |
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~-every 15 hours -of material to be produced.

137
If it is 'not possible to obtain the -aid of a qualified

consultant, you should use very consérvative éstimates. .Avner
(personal communication). indicates that; baseéd 6n -a .study of
27 new authors, one could be 90% confident. that 75% of a
‘group -of expgrienced téachers with good vérbal skills {all-
Were qoliege.graduétés)'wpuld be able to- produce an ‘hour of
material during their fi¥3t year ih about 430" hours or less
of effort. This estimate includes only minimal formative
evaluation. A rule-of-thumb.based 6n these data would thus
1sQéges£ that a project with: a bhe-year-ie§sbn development
-phase should allot no more than 5 hours of material to each
new author during the wvear -and :tnat 4 aithors be provided for
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